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| —FEHERRANSBERER, TR AR E— M
ERELEMEARNGSRANE _AERENAREETREN
5 R, HApiE g AR FHIRENE K.

2. WMAFER 1 AR, HPESFIRBARRREE
T,

10 3. AAESR 1 FTRiE®R, EhaREREREAREBET —
FhELEEBUAE. BEMER 1 RE. BEOFY 2 RS, BRME
B3 pE. BEMBR 4KE. BARARSE. FLRRFNARS
REKRRE.

15 4. WACFIER 1 Pk iOsm, His e fgmis B A m AR =
MiESFFIMEBTHENERAMMELR.

5. MRLRIESR 1 Frik O, HhERaimnHAmRnE
KESFAIMEAREN EROMN M EAM.
20
6. WARRIESR 1 BTk MER, Hrh# R uqrg g B 24k pm %
KIESFFIMEREHMAREN EEENMERK.

7. WACFIE SR 1 PRI, HPHRBMmHEH AR RS
25 MESFEIMBERLERENEEZAM M RAR.

8. WAFIE R 1 FiRiKER, HPHFEAEFEN M &0,
HREM E AR, HREN M EOME EZAM, HRENKT M
EBE, BRENHS EBARUKERFNES M ZEENREN
30 oy EEARRIERES.
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9. WIMFIER 8 FridMZR, KPHAFERRKREN M HEAM E
BEAM.

5 10. WALA)ESR 1 frid I ER, HP R E DNA.

11, WMARFER 10 frid iR, a4 —/ %38 SEQ ID NO:15,
SEQ ID NO:19, SEQ ID NO:21 M1 SEQ ID NO:23 M HE T3 .

10 12. WAAER | g, HPHEREMEET—NMESAHS
I FE T3, M AT B4R M BIPTR SRR

13. ALK Ek 12 g, HhEsFI—EHRKEL
IREE )=

15
14. MARFER | TROER, HOS - M FEIREFES
£ S ) Kozak LB %), FriRE K& HH TU miGHIHLR.

15. AR Bk 1 BTk e, KB MEE —1 poly-A &
20 1EF,

16. —Fp4If, HAHWBFENR 1 FridHI%R.

17. —FASY, HEHFWRAER 1 FFRAOZBA—F 0] 255
25 & AE

18. —MAERRAENARBERLEN T, HEREZAE A
HRBRMAFESR 17 TAAED.

30 19. WAAER 18 FrdmHE, HPEREARET kA
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HHREE. BELE 1 BRE. $FM0E 2 MHRE. SEME 3 MWK
B, BRME 4 AFE. DEARORSE. BLRWHENHEZIREN
ﬁﬁ%o

5 20. WALFERK 18 Brid ik, KFHAREBHEREN M EA,
®HREN E BB, AAENMEANEEAOR, HRENHES M
BH, WRENES E RARUARFENNS M EAMNEFEEN
oy EEBREEERAE.

10 21, AR ESR 20 Fridi Ak, EPHREREVEN M E0H
EEAR, URETZRAEENNARELNEESZRZ G, SWF
FMEAMEERH KRR IERRL

22, ALK E Sk 18 Frid iy, H A& X7 gmiE H A K %
15 BNESFIMESHE M EAOMNE &ZA .

23, WRLFIESR 18 FTIRMITTVE, Hrh 3 T g i B A ik 2 %
BEMNESFIINERBEN EREANMEAR.

20 24, WAL SR 18 P77k, P s AL 4% Y B A K R R
BRESFIINMER MM RAFRENEEZAMM ERR.

25. AR ZE SR 18 FriR T, Hrh R A g H A ik 20
BRESFINELBREN EEANMM EAR.
25
26. MIAFIERK 18 FrRHIT ik, HEFEEXAEUANERHA
HEY).

27. IAAIESR 18 Fridh vk, HPHEMEITH BN ERE
30 7.



02807758. X R #E sk P OFE4/6m

28. WMAHER 1 Frif Mg, HohHia 2 X8 5 5 2 0% B 51

5 29. WIALRIESR 18 FRidMI vk, HAP PR 2 X5 8N A% &

30. WALMER 1 Frid IR, KPR E B AR HEIIR.

10 31. BN EK 18 Frid iy 75k, Hpyula R B A& mEdRE.

32. AR EK 1 TR, HPRRERARETR.

33. MIAAMER 18 i M5, HPHIERERRHEIIER.
15

34, MM ER 1 FTRKIER, HPHERGERTRR.

35. WAL ESR 18 Fridiris, K ERBEFREIIR.

20 36. MMAER 1 iR, LHREEFES RETE.

37. WIAAE K 18 Frid sk, HPHERAEE ZRENIR.

38. —FHUR, HemARIER 1 Tk R4,
25
39. —FMRIFE R RERIFIRGER T, LaE:
(a) EMFERIR/ M AEEEWHFMFTHERSURRZER 38
TR R B fh: A0
(b) BAWMAEFE/FEE WM R, B IS RN
30 {9
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40. —Frfifk, FE AR E SR 38 Brid BB R S R N B T A

41, — A G R R ERBFTURK TR, HAaR:
5 () EAIERPUR/PIEE GO F M4 THAERSWRFER 40
Bk KIpi A,
b)) M/ AEESWORER, NS TRERER

10 42, —MEWZRERRERENTE, LOHE:
(a) TEAI BRI/ EE G F 4 TR EBZAENELS WM
BRIk 38 Frak BB R Hef; A0
(b) RIMFIR/HEEEWHITE R, BIE R 2R E KRR
15
43. —FEWZAER/RERENTTE, O
(a) EAIERMBE/MAEE SR FETREREZAERNKE S S W
PR E K 40 Frd B9 Hu ik B fm; 0
(b) MMHR/EE G, HEZHZRE N RER
20 A
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T B B B B R TR

5 AHIER 2001 F 4 H 4 HERZZH7E R % EH HEF No.09/826,115 Y
o ks 3 BB SR AR, 09/826,115 & 2000 ££ 11 A 29 HRZMLE
B 3K E HiE 09/701,536 WIS/ 48 42 H-ZORHBUR], 09/701,536 & 1999
£ 6 A3 HIRZTWER#HE No.PCT/US99/12298 HIE R FEM R, I}
HEk 1998 F 6 A 4 HIRATHIE EIEET H11EF No.60/087,908 HIALF,

10 X HE A2 5I1ES %,
A S

AR AW RFTRIREH . SRR R A BT R R E TR
MERTNARERNTE. TEE, RBENSHEWH A& RER
15 B (JEV), MEZRAKRE (WNV) MHXAERENHRELEMNE
HERNKNEAZR. SEEHEAAERNAEREERVRED S
REVEEF AL, CHRAA AT HERIENAEY, Fridyur AwT H ki

0 F5 97 e IR B P BT 4 A R I 4% T SR

20 KAE =
RAFHAPERARR, REORERRTFRT. REEHE
MNARMBEEHIDER. SARNGDERERFPEARECRE
Alfuy, Apoi, Aroa, Bagaza, Banzi, Batu Cave, Bouboui, Bukalasa
U b5, Bussuquara, Cacipacore, Carey Island, Cowbone Ridge, iE¥E/R
25 YR iE, B (MmyEFR 1,2, 3 1 4), Edge Hill, Entebbe % & , Gadgets Gully,
Iguape , Ilheus , LL & %) K 38 i B i % ( Israel turkey
meningoencephalitis ), H 2y % (Japanese encephalitis), Jugra, Jutiapa,
Kadam, Karshi, Kedougou, Kokobera, Koutango, Kunjin, Kyasanur
FRPK H 1 #4 Kyasanur Forest disease ), Langat, Meaban, Modoc, Montana
30 myotis H UK % (leukoencephalitis), 8 EZA (Murray Valley) %,
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Naranjal, Negishi, Ntaya, Omsk i #, €12 4% (Phnom Penh bat),
Potiskum, 3% FL. £ (Powassan), Rio Bravo, %' 5 2 (Rocio), Royal Farm,
5 & B I % (Russian spring summer encephalitis), Saboya, Sal Vicja,
San Perlita, Saumarez Reef, Sepik, Sokuluk, Spondweni, X5 ik
5 %, Stratford, BEEMEM K -F KL A (Tick-borne encephalitis-central
European subtype), HBEREMHMNA-ZL AR WA (Tick-borne encephalitis-far
eastern subtype), Tembusu, THCAr, Tyuleniy, Uganda S, Usutu, ¥
Jé % fixi % (West Nile), Yaounde, 3 #J (Yellow fever), Yokose, Ziki,
4 M fh &R e AR EIR ESIE Kuno % (J. Virel 72:73-83
10 (1998)),

HRBEATI=MEMNED: pMM, ABIRERFMBEEA;: E,

BEEH; M C, £F7EH. (Monath, Firology (Fields 4%), Raven Press,

New York, 1990, pp. 763-814; Heinz 1 Roehrig, 58 # & 2 1. I

15 B 2212 Wi A0 % ¥ il (Immunochemistry of Viruses I11:The Basis for

Serodiagnosis and Vaccines) (van Regenmortel 1 Neurath %), Elsevier,
Amsterdam, 1990, pp. 289-305). M M FEMW) KL K 7-8 T 1E 1t
(kDa), E 14 TEMW)KZ K 55-60kDa. M I K& B BTN prM.
ERARBTRTH, pMEM LR M EH, prM [ pr 594 25

20 MMEMTHREBNMEL, FEKHPLREANER T RENEE
RIEIR R

FUREN RNA &, 37 %4 RNA, £ARRAMF, KEXLN

10 T FEE(kb). MW 4 12-14kDa ) C A F RNA B AR E S

25 fh, REIELHEOWNEH RNA EFRH%wIG, Hav4h NSI, NS24,

NS2B, NS3, NS4A, NS4B #l NS5, R EAETE T4 M +F B8 ERE

BH, AFEdRENER IR EOBETHEEREHMER N
TRERARPERY (B D

30 IMERENENERETRFIICHNMBAESREER No.
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5,494,671 # ., JEV JF¥H Sumiyoshi % (Virology 161:497-510 (1987))
A1 Hashimoto %5 (Virus Genes 1:305-317 (1988))$2fit. JEV H) &tk SA-14
MEFEENEHFARBEKR SA-14-14-2 R F R P 5 &
Nitayaphan % A (Virology 177:541-552 (1990) i TE h 34T T HLHK .

HHERREMNEHEONBRTRFIHOEA M. ERE
Blr, CERETLEERNARS . RENFIAEEERELEFR
1, BFHEMIER 2(Deubel %, Virology 155:365-377 (1986); Gruenberg
%, J. Gen. Virol. 69:1391-1398 (1988); Hahn %%, Virology 162:167-
10 180 (1988)), B HEJH B IMTER! 3(Osatomi %, Virus Genes 2:99-108
(1988)), B HEFHFMIEER 4(Mackow %, Virology 159:217-228 (1987),
Zhao %, Virology 155:77-88 (1986)), /B &% & (Lanciotti %, Science
286:2331-2333 (1999)), ¥ FLF % ¥ (Mandl % Virology 194:173-184
(1993))F1 & #% B (YFV) (Rice %, Science 229:726-733 (1985)).
15
AIEXB S MK % (SLEV), WNV Fl JEV MR L BR#ET
WA NERNEERE Y. B XERFBERT Z X EHE
AT T LR % BH by 23 TR A& 45

20 BEFHE—FMENRRERLE, TEHEIZM Culex
mosquitoes (FEW() WA EHIY . XUFHEHRHFWH MK
(JE) EE &Y, 8% JE, SLE B EASM A (MVE) % #&E,, WNV
ENEER/N B LR BRT T —MEREN. ZRFEIE
1937 SE4 B H ST 187 e T X ) — AN K #5 A (Smithburn 55, 4m. J.

25 Trop. Med. Hyg. 20:471-492 (1940)). BIRiZHE TR AWK —Fh4r A
BICZMERE, HBES>AXAEIEN, PR, B, FKRHFRH
(Hubalek %, Emerg. Infect. Dis. 5:643-50 (1999)). IHK L, AKH
HREFHE—FERSMERAER, HEELE, WWE, 2XTH,
& Fk B 45 i K (Monath 1 Tsai, Clinical Virology, (Richman,

30 Whitley #1 Hayden %), Churchill-Livingtone, New York, 1997, pp.
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1133-1186), fE/RIRESHEF REBER K, £ WNV BRLEHZER
# W) F BRI R R B BE & (Asnis %%, Clin. Infect. Dis.
30:413-418 (2000)). FHit WNV BREFEHF AR ZHMKEABREZE
2 RV B A8 R IR R .

RN B AE IR, CHRE 1999 £ WNV #AEEH, KKES
THTRZHR AR ERERERIR. £ 1999 4 8 HEM 9
R¥l, AAMBEAMKXEH TRBERROEKR, 62 PIFLHREIFHE
7 BIFETS. SRXRBERE, A TAEERMEIEE FHESE)
10 MO RN R . 5 RRIEANE, SRGF Y F 08 TR 544 (Mab)
Pl 0 3 R 4 e B I R X R R 2 Bl WNV 5| #2 9 (Anderson %,
Science 286:2331-2333 (1999); Jia %, Lancet 354:1971-1972 (1999);
Lanciotti %, Science 286:2333-2337 (1999)). Bi/5 &L RN A WK
MBFRBEEE RN ZRECLRAIEREE (Morb. Mortal. Wkly. Rep.
15 49:178-179 (2000); Asni %, Clin. Infect. Dis. 30:413-418 (2000);
Garmendia %, J. Clin. Micro. 38:3110-3111 (2000)). £F 2000 £E 8] 3k H
ZR AL A0 K T v o B AR TE B R R B IE SE T B AIRAT /RAT AR 4R I 3
URERT 5K, WFNE, UERANERPKERTEREANF 2S5
(¥ #E 4 (Morb. Mortal. Wkly. Rep. 49:820-822 (2000)).
20
HAl, ©RAFRBEMANHEREEHZEENY WNV KRG, IF
P8 42 1) R M — L o R 0 B 1) S SR

HARRFER (JEV) BREMARMILE, FERENTHG L
25 P b DX B )L, JLEFZ N A 1R & B SE TS % (Tsai %, Vaccines (Plotkin
%4%) W. B. Saunders, Philadelphia, Pa, 1999, pp. 672-710. #EEF & F,
FYRERMAEREREEENZEMESER. EXMX K KEE
X, BWHA, GEAHE, JEV BIFHKE JEV EHEE KRS
B EH ., BEEXNBX KT ERIERIT,
30

10
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&M TP IEV B G 15 B A F5 0 1 G A8 R 5 Ak vk b B A K
EREE, ARV B (Tsai %, Vaccines (Plotkin 4%) W. B. Saunders,
Philadelphia, Pa, 1994, pp. 671-713). & &E& MW, BREN, HHASE
FFAE — 5 B IR) R/ BRBR 1 Y5 B 5 SR 7E /) BB i 30 2R A W FL3h 9 4
5 FRAENTE ER A B R . XFMEFRTERMBEME . B,
WAEEERE TR, MRERELEEENREBABRLETE~YH
foky, MESBIRHZBAEENAFTENEZSRN. BFESEERE
HAEFHNIABAZBRENER. B, CHRERSRETELSEE
EWMKIERERE, FMEE LR L5IEERPER.
10
FEAMEEHR M (DF/DHF) HBEHRHSE, HWRDHEE
FE. AUMASREES, BAEARKEFE R SH L% (DEN-1,
DEN-2, DEN-3 1 DEN-4), Frf#{Ge5|# DF/DHF. DF & T &%
KERPEMEY, HERGHERH, K2, mELBHOXTH, XL
15 FH DF KIMASET-FRIRE, HEBH DHF MANMERRE TR0 R
5%. FIEEMIESRE B/, £ M 40 46, £T 3 B /78 DHF /Ml
1 58,000 MFET-ANBIR T DHF 54, {#3 DHF b —FEEM
Bt LB (Halstead, B £ F1 % & i fl #% ( Dengue and Dengue
Hemorrhagic Fever) (Gubler i Kuno %%) CAB International, New York,
20 NY, (1997) pp 23-44). T, REHATTIILHEME T, ©®BRE B
EEMEEERERREN TSR AR,

B PR FE R 5% YN HHE M DR AR PGS h YR DL B X R AT, HF i
BT RSB R, B, TELFHHEEAR, K&, o
25 gk, FFHEFREMEI. BFRERREGETREREEY 17D,
WANIRZEHHW . BE, NRFTELEENEFHIFHRX MRS
TR ISR B B B %S & T REFEREHE.

WHERBEREANEHLARRELITFT PCT HiF WO 93/06214
30 b, ZBREEREBET —M “RE”, FOBEENEERENERS

11
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10

15

20

25

30

REHERM S —MAR “RE”, BULE R K SRR EEER
BHSHEANEEAE.

mHEX, " 2EHATRUAREEHCHE &R RE LR
No.4,810,492 & T4 JEV i E R A/ENEH KRR BHEK
DNA wEBIRE RS, BNWRESENE XM, Ew, KBEFHE,
e, RERFLEDUEAREFRYTIPREBEERD. E TR
No.5,229,293 A THE JEV E HEEEFNMWEAMREE. ZWEH
TREEFYPHRRAM, D4 EEAFREWHEES.

£ EEF No. 5,021,347 AH T —MEEET JEV E EHEFNNE
HEERBEENA. FEASERIBENETHAES JEV. BETEH
BMmER 2, BEMBER 4/ IJEVHERAYR C-RIBHENEHL
HRENMFREEAFTEEER 5,494,671, KEEF 5,514,375 &
FTE2MEAFERE, HRIEMN prM M F| NS2B &84 JEV 7] i
. XEEREFSFHERETEMTE M EAM E E A K9 SNEHRL
Gi%IXLE JEV EAMBEMEAREEDREA=ET S E R A5
PRI R — s, DURRP MR, B R B s KR iR
BaTR#IT—HEaELBENER. 2&F JEVH peM/M M1 E EH
MERMEAGERSA/DEERER T/ RAEFHE%SE (Konishi %,
Virology 180:401-410 (1991)). Hi%E# JEV prM M E F:F B EH G H
BEY HeLla 4AM/5 B4 WH ZF WA (Konishi 5, Virology
188:714-720 (1992)). Dmitriev % A #RE T A 4% 15 B B 1% I R W &
(tick-borne encephalitis virus) & EQMNIFEIEEHWEARNELAE
% 5 % /N BL(J. Biotechnology 44:97-103 (1996)).

HARBREA B OEHSHAESERNRBERZY . Zhao HAJ.
Virol. 61:4019-4022 (1987)#l#& T BB RMIER 4 45 E B M NSI
MEHABREF HHEARERLHIANDAMERE TRE. HE
AR R ERA MRS RIRE TRUUKIE (Zhang %, J. Virol.
62:3027-3031 (1988)). Bray %5 (J. Virol. 63:2853-2856 (1989)HIRIE T

12
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10

15

20

25

30

—MET EEQERNMNEAGEREH, HEEBX/ DR Ry %A
& BT B FN 4 M B . Falgout %5 (J. Virol 63:1852-1860 (1989))#1
Falgout 25 (J. Virol. 64:4356-4363 (1990))#% & 7 KU 45 B . Zhang (.
Virol 62:3027-3031 (1988)HIMTAE~4mIZE R E 1 NS1 HAMEH
FFRBE#ERFERPDRAESEER R NLT. HEEBERMESEH
ENBEGIEHARBESTNHAESARTTEEERE (Bray %, J. Virol.
63:2853-2856 (1989)). [, HFRIL E RAMEHLATRFEIFRELRT
I, % B B B B AN R AR 5B I AR 4P 5 S B8 (Lai %5(1990) pp. 119-
124, F. Brown, R. M. Chancock, H. S. Ginsberg 1 R. Lerner (47%) &
90: A=A IETN AIDS B &% W B IR 7% (Vaccines 90:Modem

approaches to new vaccines including prevention of AIDS), Cold Spring
Harbor Laboratory, Cold Spring Harbor, NY.

fFHEZ DNA HIl&Y 0 && OB HE T AL/ RAIESRE
) SLEV F1% #95% #-2 (Phillpotts %, Arch. Virol. 141:743-749 (1996);
Kochel %5, Vaccine 15:547-552 (1997)). it ¥ i 8 7 & B XF & 1)
DNA %%, 4% SLEV [ prtM F1 E Z R 5kl DNA $#£4t T # SLEV
BRI SR EXERRT, SEARERKY 25%MFEE,
DNA %% i/ B & A w2 R M54k (Phillpotts %5, Arch. Virol.
141:743-749 (1996)). fE¥% 3 W WIEHE prM KREHE F-2 Fik
DNA HJ/PERH, 100% =T HEE-2 Py, FH 2% EZHN
E FEE K /DR FEF™4E T Pk (Kochel 55, Vaccine 15:547-552
(1997)). {HRRANFIEH ZEMBEHRRBAERY /DR b T B aEE-
2 R B

Rk EM %I JEV, SLEV, BERHEMHERRTRENE
HAE N A AR 2 Bk R ) R . ORI R A B B Bt AR R
BeAh, E—RX AL AR RS RE T A THRER
BERNKER. 550, XERENTANEENIABERRNE
Rrtt. fRiERE JEV ZWEARTRKRE, BRE 1996 FLKE

13
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10

15

20

25

30

RIEHFE LA B B KRBT 2 1 ¥ % (Hennessy %, Lancet
347:1583-1586 (1996)).

ETNEAHEWIEY RS EEANEHRRY, HAEMTE
REMRBFRDHEVERREFAMRLETIE, FNEREHE
ik, FIR, RUTERFTHEY, XLEEEA XN HEE8E &
TEAMKESRYKER. EEREN WNV ZEITRIER%E
Ja, HIXEELUR 8 0 Z A K sk DU 4 B B o B Al A0 A A T I R G b
T 38 95 B AH ) 1)

HHFREFKEEREORMNFRE, BE%F, JEV, SLEV H
WNV BEHR S R B R, HEEEFYE, MARTS
SRR T A RIRAO R, T R E R 5 0 S B 4
i S BRI A R M fa M b AR, IF B B2 S SRS R4
G . WANEEES JEV, WNV R 505 B 0 2 1 7 35 00 S
FIR SR M

WV KA R E IR SR BIR 2 8 R B & T S0 52 Wik Rl 1Y
FURMBER . THE, EEPREIENIFRKEREMR
H, UAKKRZHENATHNEAREHRIRGFH R R NE KK,
£ S B WA LR SR K fE R, = 5 00 2 R A0 AE N R BU% i R
ZHAT. Bk, ATHERERMEREN B RHAMERME, WHR
BERTAITREAFENKE, FUBWREITRRE, FE, &
U 2 W R T B B R R/ BT S R

FRFBETREHRZEHEEATEATRUENGFERFEE
MHAERKCKH T ERE T XERTE. ARWAERETHERRRE,
RO BEEEEE KA MUY EAFIEAEQIN XN R EEANIER
RBSWTTIEF RN .

14
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10

15

20

25

30

& BH 8

ARARETEFLABEREAFREINREREM(TUONKERE 7
F. TU 53 4REHEFHARERIE. AREN—ANEEH@,
HRBEITUARPIRE (YFV), BEREFMER 1(DEN-1), BHEWRK
B MG R 2(DEN-2), BHE B HMER 3(DEN-3), B ¥ 5 MiE &
4(DEN-4), X 5 WA % FTSLEV), HEAMALHIZJEY), TR P K
B(WNV), BERLEHRENET—HEERE. EARANEELHS
£, PURTTLLAREMKE pM/M EH, EEH, BHE. EXKAK
HELHBART, URTTUAKREREREES. LEE, 3 TU 8%
prM/M F1 E AR, BEHARSWESR prM/M F E FLRE K 5K M
b ARAMI—NEEHFT, RKA DNA 4+ F. ER—PNEEX
W7 RF, %R TU B#EELHFRMESFY, HaT#ERES prM/M
M E HIRRRE, XNEHIFFIR LY EgE R R BT
HEH—ANEBHFRY, TU RZEERTY S8 RAEE AT+
MIEE, BAIEFIEREME TU 4R mRNA B 5-imdE8RX FIRK
e g5 ¥ B /MEFI/BRAE BB TU F=4E 1) mRNA BB F RG0S & Kozak
HLEHEFH . ERIEHETED, BXEMBUEEREETR (poly-A)
- ol o

ARPABBET EAERS FHEE4M, ZRRS FEERE
FEHERENRNERBEMNERE TR R ARREEDR. BRE
B L% YFV, DEN-1, DEN-2, DEN-3, DEN-4, SLEV, JEV, WNV,
BRERBEETCHRE, FEENIHAIREP. BURTTA prM/M
A, EEXA, HpMMMEEAWE. EEEBHRT, ARTWE
F prM/M F1 E FtJR 5 5% 8 500K .

geoh, KRR T LBEEMNZAENERERRNAEY, K
AFEEAREREERETNRERBAALNERY 7. ZERBMNAER
REGAARPESZE, BRESZARSRERELERR. Z46
YL EHN% LTEZREG. EEENLRTET, RRETLUN

15
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10

15

20

25

30

YFV, DEN-1, DEN-2, DEN3, DEN-4, SLEV, JEV, WNV, B
R BRI CRRE. IS, FUET LS prM/M EH L, E EH, 8 prtM/M
ME HAWE. £RENELT, ARIWBEHFERE pM/M fl B
PUIR B 97 B8 UKL . IX 22 W7 5 8 FURL AR FEAE R EA LR
(NRA). HEEKSLHETRYT, %R2TH DNA 1. EHENE
BELEHRT, EXBMEEHFELHIINERFI, BRBRIAN
BARE, FrRER I REZES prM/M M E FURKE K. X
MEFIFITUAEARFEE LN EMESF. ERIMTEHETE
F, BXBAMBEERBREFRELT.

ARARBH T REEM DN ERERTENAEGY T LEHE—F
REMBZRS T, HEFE MU AR RERRERROERRA,
— ML LR ZERERAETIRT UK B AR EREMN, HRElET—
HER S BEY. EEEMNTHAREY, HREVTUEERMEELZ M,
=MEREEZMN, NMERESZMN, IMERELMN, ELHSEEZMHE
W XL ERENY T8, (B4R T YFV, DEN-1, DEN-2, DEN-3,
DEN-4, SLEV, JEV, WNV, HRERBFHRHL CHFE. 7JUHEITAH
B R DA 4 B B M X R LB R RO R A s . EERE X G
MEHFR MR €L RS, 7 LLiE#H DEN-1, DEN-2,
DEN-3, DEN-4, WN, 1 JE % & . FHEENEMIGEELHETE
i, A[LA#%$F DEN-1, DEN-2, DEN-3, DEN-4, WN 1 YF. £ H#
BEXTR T RN E LT £, P LAE#E DEN-1, DEN-2, DEN-3,
DEN-4, Rocio 1 YF 7% & .

FARA#—PRBETAEZRENARERREN L. HHER
BEXNZRAERAAERANENREREMAEGY, 248V EFEAERE
FEHEREINRERBAMAOIZRS . XA HEARRKERERR
REANPAKREREERENE. A5YUECEFEHZ L TEZHE
. EHTEMEELBTRETD, BHFA LA YFV, DEN-1, DEN-2,
DEN-3, DEN-4, SLEV, JEV,, WNV, BKEZREXHECERE. &

16
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HERFAS—ANEEITE, FUEATLS prM/M A, E EH, & prM/M
MEEAME. LGPUEN pM/M M E EERERN, ZREENRYH
M, EEFESTHRRRE, 2WEFHEKE pM/M M E JURK IR
FRRL, BAh, HEFENERERILHEART, RREMAAEH LR
BEELHESRRERSARAE. ZHENS —JTH, %BKRA DNA
GF. BETENLEERTRT, BXBAEEHEEEH R
5], HAT#/EfiEE poM/M M E HURKIE K, UREZERET R
MEZEE, XMEHFIAEARBRELMEYES 7. Wi, ¥
FKEAMNBEERBRERLZILT.

A% B B IX AR 7 T M SEHE T R B B I AL RO L. 1R
ReEFHsramRaERdmiEefeZRNARIINgRAEER, &8
B TU MEHRTEEIEFEN. BN TFS5HAETREERZEY
M2 RE DN FERARERLNER. BRAHH SRS, AL,
HEMHEARE. SARMME R, REWIAwERHENE
MARAMNEBRERRE, £4XL 1000 RRE T RIFHELE. 57
Sph—AN S NBI G REER TU R MM IS IEA =X T
BREBNRETES AR BEFNR. AHFEGERITRE, kW
N LR T 4R At OR 4 1 S 22 O T BE ML) R D8 & B IR IR 018 £ 40
M, EMEAEERZRAENAR, ETEHFRKE prM/M M E
PR B XT3 BEMORE o X LB RURL B A RADL T R AR 1 3R B R T 10 S R R
PEAFAE -

AEHBRMATIERESIEZ®K, HEREZRAFBNEEHRE
prtM/M F1/8k E A NRA, HPBEESFIIATAEE S —MIEKE,
M A/ ERAKREEMERE. W, prM/M EATUEHEXK
HE—MAZE-MERENEERFY. 74, B ZATUEERE
B—MAE-—MERENEERTY . WANEK “KREk” RIS
HRE—MULFEREFIMNE—RARZR. LA “LF7
RIEARAMPIRSEREARIIERRK. FRAMNS, E4HA4EAN

17
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FEASHERBEREN TERBREG, K HIAB0UR T LTS F 1
FE R AR

AR IR 2 IRFT LA A BhAb E X, B AR U R N 534 &1 E B
EHERPIE prM, M F/E E BAKEERFI. AR EIER AT L
EHRMEHTEREEHRE prM, M B/EE BEANKETRFS.

ARPBPURTT LU IEEREN, 8B TUSE GG 45 URE
TRAFERELEBEME L. B2 FATUN—FERRELTLEEH S
T, FHBSSTFAEALEPRHARN. XHEEKH—NF2
NEmEBHEH (BSA).

ARKAKARBTUAEAES, HELERE™EHENERE
RGP RIE B IR IR IR

AEATVENEERFIEE prM, M /B B R %% RN
. REPURTTUAIIEG G R ERS, XEFIHE KR
R ERIER, BMERAMESET MEERNRERRERM
R R R G b LR R R AL RN E T, AT SR R H AR A i S R
BFRRAEMHRETRERR. £E BT, HRELHAEHERERN
P A0/ B S 1 1

P e i ik

B 1 ARKEZEANIHAIEE. FRAKPFXEMYET HEEE
AMrElE. MERr S 3E-BEX, EXAEEHER(ENR
EEYVHIELWES CEMM T MAZE. BFEARESEE E
EEK C-RumBBI V) MEERNRE, BEHWRXMIESHXTIT. 3
HEAE (furin) AR EIEE (subtilase-like) 4 ffifE, WAL T
prM BiY]. WELZEANTREEX HHEX KR,

Bl 2 2 JEV EFAEEKEWE, UEHTHERE-R ol

18
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KX RMN (RT-PCR) HE#EE DNA F5 (Fia) UHMEKIE prM-E
HAMBRX (FH) HXBEM. AEZEONTRERX BRARZX R
R o

E 3 B/~ T FRLE & pCDNA3, pCBamp 1 pCIBamp LA K EA1Z
BXRAAAERE. XEEFA CMV(E4 K E)RB 3 F/3% 58 F ot
BGHp(A YA KB EZHFEFRUESMERLZILFH), BEHTX
AT EEMNERNEFTNETFEREEEM ColEl EHlEA. ¥X
FAF B T ) BB TR R B BIHE A fl, SV40 B HIE A (SV40 ORI), HEE
PR IBIX A SV40p(A)FFIM pCDNA3 F R4 pCBamp. P&
FF 54 A B pCBamp HJ Ncol-Kpnl {7 /& 72 2 JFi kL pCIBamp.

B 4 B8 T3k H JE-4B COS-1 1537 ¥ i 78 B 6 B i AL 1 T2 3
¥ SDS-PAGE-®RZEENE 447 (4B, WXTkKEMAMKkE). KA JEV
YL C6/36 4 ML YR ALK JE 30T 4E 0 PR
B (JEV, #xtukiERAMkE). JE HIAF GBREKK); 4G2, #i-
E $5EHiik; IMOL, $i-M BEdifE; NMAF GE®/DREK).

B S BRTEREXHEERESTN E JLURE, EFURMHECR
FH Triton X-100 Ab¥E ] JE-4B 4l f 3% 57 5 1) PEG i Bl 2 T K .

K 6 2757 #H SignalP-HMM #® AT (A) FilF) pCBJEI-14
(pCBIE)E S kKRR Z . B E-4 A1-2 A7 B (C-4G F1 G-28) (#R B, JE-
LSS-M) A& c-X WP, #Eid48% n-X (R C, JE-SS-ORI), EEHE
X R4 & (R D, JE-SS-M), 5 Sk EBRER .

K 7 &7~ T R #i4%& pCBD2-14-16(100% DEN-2 E), pCBD2-1J-4-3
(90% DEN-2 E:10% JEV E), 1 pCB8D2-2J-2-9-1 (80% DEN-2 E:20%
JEVEWRERE. ZEFNAEAEHARKBZECMV)EHEREST,
JE % # 15 5F%); DEN-2 7% & prM 1 E EF X (FE K2 A A4 100%,
90%, BL 80%); JE ## E EEX D HANT, 10%5 20%); LARF4E
K% poly A {55 (BGH).

K 8 B/~ TiEid western I Lb B sr b RIFIEE S EHEL .
(A)PEG-VLR&F1 ] Z. B I\ 15 57 R X DEN-2 Jii¥. pCB8D2-2J-29-1,
pCB9D2-1J-4-3, pCBD2-14-16, FI%t kL pEGFP f&, 43t biE

19
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HAPR. ¥KkiE 1(V), &EIE (Gold Blot) (Owl Separation Systems,
Portsmouth, NH)$ & 1 4ii{k, DEN-2 fi 8. KB &M PR 4w EAHH
RE TR RNE: a, Pl-BEE)RTRE Mab 1A6A-8; b, MAB
1A6A-8a, HT-4K 7% (C) 45 7 1 Mab 1A2A-1 Fl4F F T DEN-2 J% 8 5 I (prM)
BAMP-MERREY; A o, EEDREK. B)EHRN-FLE
MMEKEEANDHT. K8 1(V), BidEEiZRe 4 s DEN-2
PidE; JKIE 2(V), 4iik DEN-2 i # 1 Mab 1A6A-8, Mab 1A2A-1, %
7+ DEN-2 %i# M HHEKNPI-ME, MR T DEN-2 % prM A
M- MEMRED IR NE. B SR TR -5 40 40 i R 2 55 1 3K
MEEAS FHYRARME: a, Mab 1A6A-8; b, Mab 1A6A-8,
Mab 1A2A-1, %% F DEN-2 & M EHKHI-ML7E, 4R T DEN-2
PE prM EENB-MLERREY: e, EFE/DREK.

AR B B VEA # R
AEBHAERLDEN ppM/M M E EAMRENERENREARN
IR RN, MBS EN AR, THEESHRAZRAE
M4 e, MBITIEERFE ppM/M 1 E EAHIE. A KHthERE
—MEE, LEEFAABRRERBEM (TO., ARHE—-FPEEESH
TU 4. 4h, AR HAFEETAZRAEHARAFENSZE TU
SFREEAEZRAENERBRLENITE.

ARPARETEEEZAMH S BZR, RERLARIDE—F
BREBEHNEANGESFINE_—_MERENAERYEREIR,
HPMERAMESHENEAER. SR\E—TOEAAZREXE
f(TU) PABEREIRULBHZE TU FAERNERSIUR. XY
BRENERENROREESTE MNERENZDA —MERENSE
EBRFINREERENR. ARVALCEBHEMNHABEARAK TU %G
MERBNFEERRE-SRENEUIRNERE- S RETEN
fE1E

20
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DL R, AKRASERRRA LS A % B AN R R
BRSSPI R BN

T —ADEHERRT, AR RIFE R BALAT DL g G —Fh S & It
RAEHRR, HARA MRS TIRRE: BIRE, EERE
MmiER 1, BERJ|OFEL 2, BRRBFOFE 3, FERJTMFL 4,
HABX WS, RLERFNHEDIRE.

TR —ANSERETT R, AR U B 3 B A AT LA G B — A G % iR
BRERREFUR, HATEHERXE-MHULTIRENTFS: BRRE;
BFERBLER 1, SRRB0ER 2, BEREMEL 3, BERSE
MmER 4, HAMARE, BRERENEETHE.

FE—NRAMERTRT, ARPZERR g6 H 2 K %81
SEFRFMTEREFHRE, SLEV, YFV A/BERLERTN M EEH E
BA. RBRETHRBAZERETER, KU —MEHRE{EN M EA,
—MERBEN E EA, —HAKRIFMW M EANE HEO, —MEMRE
s M EH, —MEFENTS EZE0F/E—MERENTS M
BAM—FMAERINTS E EH. £ MUERERTRY, 78K
BBRHL—MERSMN M EAM E BA. 54, KREKZEBTL
7 DNA, X A% ERF S SEQID NO:15, SEQID NO:19, SEQID
NO:21, SEQ ID NO:23 & SEQ ID NO:42.

EH—NEBENEHTRS, ARPKAZER LIS H 2<% K %
BRESFY, FTMHREN M ERKE E &ZEH, idkE E &
HiE S HmIGAHENE S H JEV E AR REE _—MREEE
BB E S MARTE . 8E, HNTE MRS E EERRAES
M FFFIF I B R =MRENEERFIENAR, REANEREF
lo B_FEARTLUANTER T HE, SLEV, YFV, HRLFMN/HEE
REMN—MIERNNEA. k& EREQTUEERER C RigHok

21
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B—MERTE, MHKE EEZESMNEKRBISRED—MHEABE. C K
Hayarbl A, #lnik& EEAK S, 10, 15, 20, 25, 30, 35, 40, 45,
50, 60 BR 75%. AKRHAMZIRAILLH DNA, HATUEHEREEZER
% SEQ ID NO:44 5% SEQ ID NO:46 I E AL F5]. &K H\IIZR
A LB EZEFRRF%] SEQ ID NO:44 B SEQ ID NO:46.

Ak B e B IR T LB AR E SRS IE S R 5, TR
EHRPURK SR ERFFIRL A, flm, B985 8RR )
Fo ARBAMZRIET LEHE Kozak H£FFF, FrRIEHFIMLTE
HHEXRMRENTIES KB FERGM S AXAREZRLAE
A LA $E polyA & ikF,

FRAFE-TRBT EFARAZRAM.

ERERMET &F 4% LT RZHES AR P % REE A
MERENAET. FRALRET AERAEN R BRERNT
%, BEAEXAFERAERANENESKANAEY. £REREHT
EF, HREERZENLASYHEIHFEN M EEMN E HEHE
F&E, UAZRAREFRANARERTEEERE, 7WIHE MEH
M E BAMRERN. 8F, A6YWTLUEF —MHEREN M &
FHA/E EEARESE M EAN EBANRETR. EARKAM
JES, REMOTUUENBELEBAELNEES AL
A

ERAB—PRETFEARKWU ERROTUR. (FAGT, @
TU BEBRFFIHREKRE S —MERZNHRERET UL M &R, HA
X8, flwm, AR HRE. PURHITUAREEERE, EBHIMR
WE, HEAMARE, KREFREN/RERRENES. EHE P
EHEAET, UREE—MpMMEH, IARAEAEREFE MR
RENERGE S FIANKEE MRS pMM ZEARKBTHRE

22
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KEBRTY, B _MERFOEH SLEV, JEV, YFV, WNV, /5
BREFE. REE-FMARENBEGFESFITUASRKEE B
WHIESFS, HPESFIHERTTHFENRFE, FnaERESHF
AT REME . GBI U B B ST AIX £ H B AT LS E A LR )
HIERF, BREABFHEARD/REIRER (hidden Markov Model)
IR .

B TU WZHEFRFIHEHFURETUCAHESRENIR, B%RK
BHR, EBRIMRAFFIR, BEARRFEEIR, FELEWRIFN/
RHRREIUR

B TU MZERFFIREKIESRT LY E &R, KALARA
HEDmE, BHEKE, XHRHMEHE, HERMERHE, BRER
BH/SEMRENE EL. XERLGHFFEETLOIEEE R —F U
EHARBENEERTIINIKE EEB.

Ak, B TU MEERFFIHESKFRET LY M ZEAM E &H,
MUEEARTRE, B, ERIMANE, AXMIRE,
B P B0 B/ B PR E

ALBT AR “M BR” & “prM EA” HE “pM/M EH”
RIGEFKE M ZEARERS ppM £EH. I FEHEEART, 87—
MEREZMERE pM EANEERTIN pM EAH, AEEHER
ERFEIMMEBAUASEREEERFIINERD, ENELARNRE
AN T A RAR M EB .

SRAL BT “RBREE R ALY B BB XL T RIERD
—MERFEEHEREEANZR. TU RABESASENARE, %
R REEFAER—FEE LB IRREDNSREER IR EY
EE. —MREMERSYARENED KT, EWER, 5 TU

23
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e EAHERK. BR TU HRARMATXARAS =S H TU BER
HEKFREER>Y. B8R, E£-KRETUHE TU, ERER
EHISEHETT R, TU N FUREGE RPABAER) DNA, Ho Bh el #
FEEHRSERNTEREFIIWERNRBETI, RRETFIIAE
FAERA TU BEAT IR A A& B

WALFTRE “EBHIFS” REEE TU FREERETRFY, K
S4M0 e EM A s MEAERFHERERIEE TU SRR
YIRS G R . FHk, SERERFSAH KA 5T LS A EAEA
JGE EEREY RS 2R E G G P 5 R B AF Hh HE S A B R
IF, $R 517 50T AR Rt 4 B R R A LA A B R R

BALFTAE “RBEhF” A TU R —BERERFIIE A ER R

WAL FT T “Kozak F5” 8 “Kozak LFHFF)” REIFE
SO EMIZERFY, FHRMAERZ mRNA F181% (Kozak, Mol. Cell.
Biology 9:5134-5142 (1989)).

BAEFTRE ‘& Ib T R—BEMBIBRETRFS], FHXES R
mRNA 1) 3R IR . &b 755 R PR SR E 40 b5 7 51 1) Ja T BX
& T

SCALFTR M A RA R RIS —FhEE 2 R R ) R JR A R
HEBAR, 3#F TU AR, Bk, @RS HIRONER
HBYR TU, HARBARREANEHARASY. SENAREEIA
TURRBEYERERTYRAR. JTHE, SER%HME0 %N
REHFFIME LT FIKNAR, WRENE, TRFIEEE TU
2. EARFEENEHT RS, HENWAIIAK. EAKY
RHEEWLH GRS, BRAERAT TU EHEEHA DK AKK
HEANRZRE BN BREENAR. BE, EOFTRELHNHF,

24
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AEHEPRREREERER T RSN, BREANTHHBE
(7, 40 L AT LUK #E AR Ah 3 57 B9 N SR B FE AR B 40 MK

AT RN R TR EREAR <R XEF “ATRRENR
REMAEY” RE—THLY, ARASZAEEIERAENL
BRI RN . BALFT I “ R R R N IR T 2R E TUR R AR
RIR M . AR ERMTHEIS, ME %R RN REXR H + M
Prakm =4 (B, RN SREK A RERENREAMR (B,
MM RBERN ). SLALFTRE “RBEREFRIR” ASKEFARRE
G, BRELHEREIHBFZREEAANGHE R T RERMERNET
. WAFTAMN “AREHERN” REHEEREEMAS YR LHA
LHRAEFHHEBLUSRRERTFRPEEE. NIRBPRRE,
BEHHEM AN EFENTRESO—HRES S RESE, THE
HRAMERES FAHSRE SN, XEE 0T LR EF E R IR
EYRRAENMERD, BEBKLEY, R/REERENRTH T

HALET AR, BRLIRBIARE “BH” BF “REEMHZIR
EWAEY” M TATRMANERES L. AR XERELY
RAERHK TUBEEH TUNAEY. TUFRT —MEEZHER
REMAEF TU B rEREER~YRED SR, HPER
VAR BB RETR. EWERMTUREAREZER. MEL R Y
f—FE, TU, thah 2% 5w DA g 7 vk S i R LR A — AR
fEARRWAMRIEM LR TR D, EHK TU 4 DNA. TU AJLVEEES
THhTHFEYFHE, HEEYZETHE, FREEZEZTHRHNRA
N B A 07 488 1) 3 e 2R R B R SE R A I BURL BR 244 (2 L Molecular
Cloning:A Laboratory Manual, % 2 ix, Sambrook, Fritsch #1 Maniatis,
Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 1989; Al Current
Protocols in Molecular Biology, Ausubel %, John Wiley 1 Sons, New
York 1987 (B FTHIZET), BLALFI1ESH).
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AREW TU 4 FEEEER, EZKRITEY, BFRESER
BHEMEXHEEERYHEZETRFY, SLURHFEEHEEAR
T, WNV, JEV, BHJRTE, HAWREM SLEV. BRE—ZBRHA T
DIMEAN TU, HEAEZESXKESTET, TU & DNA. BE, ZEKRATLL
A RNA 7+ F. ZBRIET DCAE—Fh RA B A E 410 DNA 50
RNA M5 FTRATEY, ZEFEHTTHEEMRS T TU /ENEFIK
fREt., FEMBHERARET, MABRERATEYRE BRI
EY). RPN LRI T A FRZBRAESIEE AN A FH .

JEV EFEMAELEEEMNT (B 1/ 2). M 4§MEARE
R ATE pre-M FHl(pr)Z A —# 4. % pr 75, Bl M EHFS
MEELRE, BB TE2EANTHHEMRE. LHE, pr FIRF
FEXFRHIE E EANSERTBEFTEE. B, prM KFEALKF JEV
PRLREEEL. — B TR BRI FEE BN, pr FFIEEAT LA prM &
A UIEEREE M EENRAREERR, BR prM EAKB Y™
AMEAFANEEEBREEBR LM . REZHARMEXERS
# prM FPEIBIYI B L REMKE, EREARFSES AT ALEE. X
HEHEMMUERAEHMADEBEHHEXERENN FEBEEASRT
WNV, YFV, B#pHHFEM SLEV,

FE—ANEHAED, AP HREERE M M E ZEBK TU A
DNA. R#E B IiTie, 1% DNA S HRIE M EANBRETRFS,
5 pre-M 75, M%RE E BRAMNEZERFS . UXMT, BHE
E= YR E M AN TR R EBRL . K5 pre-M FHI LRI T EE
R ERL T R E R BT

ATERRNEABREAERRED G, TU PILEAEESIFFI,
UM ERERFBREHENZERFINES. XERHTHNMNA
BROTHEYFRER, AREYETENREREFIHEIBERARL
41 (2 ], Molecular Cloning:A Laboratory Manual, 5 2 jX, Sambrook,
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Fritsch #1 Maniatis, Cold Spring Harbor Laboratory, Cold Spring Harbor,
NY, 1989; 1 Current Protocols in Molecular Biology, Ausube %, John
Wiley #1 Sons, New York 1987 (&#HZETFI) ). XM TUENZEE H T
FehWtE 0, RHAKE )T 0E D 5e % 72 3.3 ¥ 41 i P A Bk Ak
MB3T. XMESTFREEFZINHRHN WG FIEITHES,
FINLE T AE R X R, EARAN—NMEELHETRT,
BEiFHEHMRBERENESF. i, EARKP3HE— D O0% KL
HEY, £ TUBRT, WiSF5EERE T £ 1E7 75 (Sambrook 55 ).
ARPFEELERETRYREREDMEZEDHR. BRERBIHTF
FICATHATREZREEZA K. (31 Sambrook ).

AEPAHEREEEAMIBEARAN R AHE]) DNA FFIIHERN fE
REoo. XETAHEFEEERNRT, AE DNA FHEL CpG
- J(Sato %5, Science 273:352-354 (1996); Klinman %, Vaccine 17:19-25
(1998)).

AR TU K& LLEE 0 T ADoK A 2 51
TEBESGMER . WAL RERTE, $10 Molecular Cloning :A
Laboratory Manual, %% 2 hk, Sambrook, Fritsch 1 Maniatis, Cold Spring
Harbor Laboratory, Cold Spring Harbor, NY, 1989 #1 Current Protocols in
Molecular Biology, Ausubel %, John Wiley 1 Sons, New York 1987 (&
HETD ). BHFE RNA A7 LELARGMERSE, MHERSE
ARRBER M ES B BERENEM. JEV HRNITERRE
Kuno % (J. Virol. 72:73-83 (1998)) . RNA 1k 4 #AR A B ¥ 55 % B8
& . cDNA. M cDNA, &HM pre-M % E HRIBX (B 2)i F BR#ET
EBAIFAREEHEIY) cDNA {R4LXHF F B BR i) 1t 22 B2 B 1 8 L T 3%
8. JEV [RHITEES U] R FHRHESE Nitayaphan 3 (1990)F1 Konishi 55
(1990 F. BERHT, IMEARKERT, REFUBENF
5, #lin Kozak /F3, MEREMRNKES, HAERD TEYWFETE
MEH DNA TREMBE AR A R 2 K (Kozak, Mol. Cell. Biology

27
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9:5134-5142 (1989); Azevedo 5%, Braz. J. Med. Biol. Res. 32:147-153
(1999)). L& FHAHE HRREFFI AT xR H&E, Ll
By WMBEBWITERERE ™Y, XETEES TEYFIENE
‘i DNA TREFBERATZ LMK, XETFENH TREBSZRES
BRAFRF, HPBREKFRAENRZAROHA P IR, BF
SERLE WA R, FRES AU A &1 R 0 PCR ML E Y 18 75 3 1%
R . XL FIARBERBIREEH TU KR AT HET7 Ko

ARAMEE TU MEZRS T LB E S TEY % SRR E
SEESBAMMPEZH AL EAGENALE. FATAKHFREHE
AT, AL R s E B Bk, BEREERE
MR RE, RS ARETFRERANEREMBEBREREHF, H
5 W B 38 I L A 1 S N 0 R RO RIURL

BE, ZARHUMARAEE TU REFEHFTERA TU KREZEE
EMAR. AREH TU EFRAED S RRLEE prM/M il E HUR
EEMARH FAGREREEYERERINAR. EFKHH
— AN RARSEHET Eh, B R4 LN AR 5 w42 R 51 R 481k PR A Y
g, HHEKIE TRFIEELE TU A. AT URXIMTNWEY, X
Pl B A 5 1 6 B RN 44 1 R B AR AR L OF B R BT & B KR 3D
ML IETHREM A 5. MMM TN, TLUARKEY, RARE
BAEVARRESAREREDAR. ERRKWK—NRELHT R
i, FRAHILGIMAR. EXLEFTH, GRKE ppMM M E EE
HEEPYER T A Es W, SFEH&AERENTIERE, HT%
BiSW AT, SEM T U E .

fE—EER T, W, HARAEFNEASIWAERS, prM/M
M E FURURFER AR5, ENTR prM/M 1 E EHKIRE
Y, RUTERBOREEMLE RSN LZENEFIE. By EY
) TU AEFRERFERNANKERES, FTURATEGHKRR, &E
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BRI REEALRERHE RNA.

EARHNA AN EELBHTET, ARACTEHEHT TU /X
EHPZREERAMAS. I TU HASZEER, HZRENY
k. MREFELE—RBITFIIMEIET, ZRENHKEF MM
iR Bal FRIILIETRGEESD. £AE—HBRT, TU HSZEEN
HMpEREFE prM/M F E EEY). AHERERTRS, HE
ZREWMMEAENEH prM/M H E HLRABK IR ZFBR, WF
AN FRE AT R ER—H. XETHRFRR, HEFERS
AR RER, RBZRENERRAETERERN, MZEXERT K
PR, RARHEEWHT RS, AR M S T LUE L 4
W E A e r=4, Hi4Rd MHC 11 B ERIAY RRAIRIBLAE, B
[a] A ) FH A L 1 7 A

REALH, TRAEELIHAFTRFNEN S RIS prM /5 E $11
FWZBRKN TU REPI¥ME, EW JEV, YFV, BEFJEE, SLEV,
WNV F HEHRENERL. EERESAZRENAREIIER
% 8 prM F/2¢ E HUIR BHI& B .

ATH TU BASZRAE, ATLUME TU BARSH T4 SR

PEWH. RiE “AMHABGE” ARBEEDEIMERERLEASS
EHIARL, TR AR 3 R R R AR — R A A R E KR
(B, EHAERBEEANEREES), ANFIEMBATIEAFTE
MADBREE DA EN TR PN EE— AT HEE
. AT AEE A S e FaIEK, AR KM% E A BEE
W (HEHTF, 21 Amon, R. (%%) Synthetic Vaccines I:pp. 83-92, CRC
Press, Inc, Boca Raton, Florida, 1987).

FAEIBARN RN ZH B, & e RN ENiEFEN ST
BERFERNFAEFNEERNSE, TREELRELSHEEE
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AR R BRI SRR ERR. FIEREE AR AL, &
BRAEEREFEWER, AE, HA, K EREERRE, BHK
i, RRAENEE&M4E, UAFRFTREARN AR R EMER
R R KIS HORHE -

TU " LLEE ARk, BB (B, #Akpe), MIAES, BREA
ES, SR, WS BR, RMESZREREN. BEXHEETUEE
BIAWR R (B, WE) KAeE—XE. iE TU MHEHBEERZR
FHZRIEAMERE, KBTMHEK, FiR, AENZRENBELME,
REHER R, 2o R IR EREREE M, A 873
S, Fik, AAaelmu A RANEANTlET P RHERTIE.
HRZ, BEdATHENEEBRARN RGN X EH T4 HE AR
T Fp A A sk I A O RE P it AT A B BTV R

MR BN A RV, B R TSNS, BN
FUAT LA % R B, EABRBE R E &R, EENWES
WTERERZETREFREG, BEEALAH. BOHB I EHE
WA EREEARERNEERFERRRSE, IHEMRETEEKN
FE. SAHIW, XEEF No.3,610,795, MWAFIESE.

stTEGEAEYNS, ARESHEMRSEEARE, o, ZHEK
RIHEE, FLWE, ek, WAERY, WHREW, BA, F4ER, HER
R, BMRESE. A EHANBREHSYRH & LIED, 4§
WK A R IR AR R RE R, S BERIRIER, Bl
K, K, SKEEE, HHl, 2ESPEABERRERER. R
FE, NAANAGHAEYETTUESHEL>EBELENHBYR, Bl
B E AN, pH SrpF%, Flm e, KKLRERRFE
Bls, ZZMEZBY, MBS =ZWmRSS. 1% X R KL iR
FHERAME, XENTFEAUBEARANRAZEM S LK, Bl L
Remington's Pharmaceutical Sciences (Martin, E. W. (%), B #1hX Mack
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Publishing Co, Easton, PA).

E—DERFESD, ARKHEK TU ATlESFAHEEBN FH &
WERBXOHERASZRE, HPE TU BASXZEE G LR
LB ENAZIRE, NTTENERSTEINEERENER
OS2 RERHL Mir %, Proc. Nat. Acad. Sci USA 96:4262-4267
(1999)).

TEARR R ET, Hid T8 R A< 5 B R R v e A 45 52 A
TS B 2R E AR, S B TRk AR 4 A SR A 57 24 A s
PROTIEHEAT Wi g%, AT BT 3203 1 S R L

FABIBARANRBESHEEMACURAERNE, MRS
AAZRERAZRER TR ERZENFE. X T HTEMHE,
FARANRT UGV ERATEENZRENOATHFHRAERS
prM/M-F1 E-4§ R HEHTRM/E B 8 prM/M-F1 E-fF RMERE T HE
Mpm Ay . ELAMENTARAERRZAENHRIREASYRE
ERBRE, S UBERTAREZRENRPERBENAT. X
Fh B IR 50 R A PURHBIARN B2 F0H]

B, WMEARE, HTHREZREH WNV, JEV, YFV, &
#piE, SLEV, EHEHERE, FERRBIZXMITEFTHE TU
BARRMKAN, ATUMEHBFEEEMNKY 0.1pgkg HEB KLY 50
pg/kg A E,

S ANBHMIRIL, KN DNA 1 TU BV AES & E
T EREEN R NN LRAERFEN TU G, R TZiRER
M S R R KR K 100% 03X AN 4 SRAN R A% 40 R ¥ S
MR TE (0 LR BRAME, FERE RKEEL RN
BRI BRI T A ML 100% BRI 5% .
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B NBIIRIL, RS T LU S B e () B4 32
HEBAEZTAENEN. AAAKUWK TU DNA RE&EM ARG, K
Mo AEDRERBIURBERG R . AHEHPERTERSE, CH
WU IAERM AR Tk, BARRKNABTHFERRTZ
Mo R AR A GTA . FTREX L) A )L R BT JEV RIPHERER
LU Ak 7 A AR 45 AT THY

EARPRA —ADERKHFEP, TU RBE—FHERILENES
MESFIME_MERSENCERERERIR. Bk, £
HARS, PlE—MEREEHNEONGETFIEE _MERES
HWEAKGESFIER, H-ERSKNWERTE, €8 EHHIER
I, M/EMmTEANIERMTE.

EARBEMTG—ANERTES, TU 7 LIRS R IEERREEN
B, HTHESF - MRESHRRTNFI. ESFIALUAIER
MESK. FSFINEE, BHEMRERSFIIRESE UED M
FIsciif] 18 FHESIHKSE CME T NREMIARRER, B145
EXBREASIESE, EITHTES NG KEH, EEMEITAER
FERMENDROGESFITRHHT. BY, IEFENSILMI)
KaERERNETFIBE.

EARKAMS —ANEBTED, —MEBNHASYTERET BH
TU B0 GFEREK 8 £ 7 RN AR B OREIURN —M TU.
Fk, E—ANEHHFES, B, TU 7F LA H AL 2 IRER I T
RKAZHERBMNEANZIK. Rk, MTHNEBERSIAIIEA
G B SR R B T B UKL . R BB LB B TR — /W=,
LMEARFAEGNFIIMNNTESD, RERGERERED. SFLM
TU 8i& — gk B 2 M ERER LR EERREHRKN TU BEKE
BEWHEES A TR EMBEXE, BTEREE AKX AT RE R
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REREBIM ERBRIE A, Fln, Hhib R B E WA B Y fr 5 1 AT
DlE %Ak H DEN I MiER, WN M JE WEEHEER TU,
K, FEMAR T EMMFEREETLUEHES M HEKE DEN K
POFpIMyE RS, WN 1 YF /F&HEMKE DEN RIPIMMER, FHR
(Rocio) 1 YF R EHIEH K TU.

ER—ANERAEF, TU FEE—FRERENESFIIRNGHE
REZHERENEERTFINAEREREHRENIR. 5575
HUAHARRFERESFH . &R REIUET DA H AR
REBTIEMNFY . EREERTET, ®E9RN E EB. E ZEAK
C KA TMLUNREBEHEMAFREN E EAFF]. C RmFM4A LA
%, B, #k& EEAKS, 10, 15, 20, 25, 30, 40, 50 B#& 75%.
FEMEMLTETRES, TU REHARRFRRESHWEANGESFH,
BEREN pM BEAUKTHEHARRRENEERETFINKRE E
BH. #EEATLUN EEH, Hd C Rm#HMoE3H HERRIRER
. TU 5 743 SEQ ID NO:44 1 SEQ ID NO:46 BiR K%K T
7, His2i#E W SEQ ID NO:45 #1 SEQ ID NO:47 FiR K &R FHR M
A o

AR PR T ETHHREA S & H AR L IR R R
HASYREEAZE. B AR MR RARFRA ARG K
ZREMNERRRERN. ATZHEORRETUSEERS pM &
A, #¥HE M EH, ®F¥ E EAREFENNE—4E, BFEH
RN B R G ST R S A IR K NRA. EInfLik
ML RESHE - MBERBENESFIN MR M AR RSN
EWEANREED. ELHNENEET RS, RENESFIIHN
HA i R BTG5 F5. EHEMERERSRF, FE5FIAN
REESIK. FSFRIINSRRERFLZMEENETIFH, ATLE
L 18 MESIAKSE XM SN REMRARTENR, F
NBHEUBMENLTESHELITHTEEE, LMt A RER
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MLAZIRERIE SRR S . B, XEFENISMEMNIIREEE
BERESFIIHE.

HEHERERTRT, AXHKNESRHECEBGERLR. 1t
AT AR S RN RS R BB B 0R . RIE ‘B B
EEEE—REAREEEAER (B, ®F%EpMEH, HREM
A, AFRE E EARECINE—AE) AailReERN, [
X T B M ) ZIRE A B R N B e R T A SO &
A LU I TR R A E R R RN KB ERRIBESHE.
FEMER LT RF, RREUEENEFRRFBERE -1 2-Br BT
B, BEMNH 2%MEEaBRREERT Y. E£REREET
EF, SEMNEFTUEE: TR, WHKILRAEY M EE A,
AEEHKREN, Ecoli J5, HREMMKE, Ffbtk, BEBKMN, Bacto-
5, A REEY, W Carbopol (BF Goodrich Company,
Cleveland, Ohio), REEEMRMEAERMURY, B, AXERME,
REGRESSIN (Vetrepharm, Athens, GA), AVRIDINE(N,N-X+ )\ 47 %-
N'.N-XWQ2-BLE YN ), KEBEZ7HMNB(LAHEENALESE 0-L
B A H ERER SV, ACEMANNAN), Y B 4r SCF B
FE9% R B AR 2 A B & B AL R 40 e BE SR B (B 2n,  EQUIMUNE,
Vetrepharm Research Inc, Athens GA), SR H ZEEEEE, Ak A
BERL — K.

N—HE, ARARETHEAREMENAXPEAR T RER
REFIRZREFRRE RN T E. ATLLEE Ok, BB, &R,
SEW, R, IBEA, KT, BkAN, F/EE B T iE S B
. SHERE pM EH, HHE M EON/EERE E BANKE
A LLGEES, WA, B, REEWETSS. WA R RE N/
RESFBEHEES &Y, B “MmsRF” w7 CUE S # 18] BE 45 2 n 5k
B0 S e Je N B N B R4 2 5 B PR AR O B () AT 45 2. SR e ak
o (4 B 18] 18] B T AR 98 52303 O SR e A0 4k 1 3R
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RiE “RBERER” REAERRELHINEHE, HLUBH
TR Z R A B S N ARG AR E e T el 2 Ak B A B B O
BEREREN IHRORM, RERARREREEREN TEAZR
HERWETRERANTRUR.

AEHH—SRETHEARANTRCERN"ERTIE. Kk
AT B S MR ESA, KRN ARRERD
F, BEAREREASTF, “ANEATE” 33 Fab Bl F(ab), /K.
X FHAR R HAR A BORT DU AR AR A B A SRR, X
HARE#E#E T Harlow 1 Lane (Antibodies:A Laboratory Manual. Cold
Spring Harbor Laboratory, Cold Spring Harbor, NY, 1989)#1 Kohler % A
(Nature 256:495-97,1975)F & & F| 5,545,806, 5,569,825 Fl 5,625,126
A, WasIES % . Juikn LUE— F A B 1gG, IgA, IgD, IgE
1 IgM.

7 % B o AT AL A A AR RO Vi BV SR B BLAE (ScFv),
3 EHRRE T FEORMSR P E MR R RS SE . XM RS
RREARFIB A, FA LB T iER & (A, Bl Alvarez
%%, Hum. Gene Ther. 8:229-242 (1997)).

LAV & AR N PUROBUE, Frd i FUE L 46 65— F s 2 #
HREM prM, M RI/EL E FURK G% R IEEERFIM S —F AR
HmE (B, JEV) MESFIINERFI &K, £HXEREH
kA R R R, RA ARSI A SIS ERERTI TR RE
R AT VR A S A UL E, JEH T8I AR K.

MBI EWRE RN &S, URBNTR/IEEadn

KRR EAEENTERAGRAMMN. XETEREBEESR
T, Western BN, HREUIIE, RETN, REAMRMLE, REANK,
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e NI 41 M 53 AR (FACS), RIGIRALAAT(FISH), B Bh il ik,
ELISA, ELISPOT(Coligan 2 %%, 1995. Current Protocols in Immunology.
Wiley, New York), #t&ERK, LEAR, HMREMES, EwAMSEK
RN BB FIH

AT RAMARE “46” RIBRIEFEEHNTENIIERNS S, L
ERFREMECIEEIE S, AN “fRiESESs” MR T M
PR ERE HARBC A RR — M4 R TUR SN EA EAS B — T RE
RIS, Frid—Fis R RE R T AR KHIUR.

ARPMPARER AT AL SR ER L (Flw, KT, EF,
B, HFRI, WRAERS) REFESHTRMNMSILELE S, BE
Bl & 2R B XA E. MBATARAK TR 8%, H
RIBF, RBERMEH (B, K, ZFHED, WEH > Bl P,
1251, 3S), EEES(PIW, BRSEADE, WLEHRE), KESH
SRAYER S, REHEEEREARFEFHER AR (B, Harlow H
Lane, Antibodies:A Laboratory Manual. Cold Spring Harbor Laboratory,
Cold Spring Harbor, NY (1989); Yang %, Nature 382:319-324 (1996)).

AR A — SR T RIS ER RN TTE, SRS
AR AR ERBIURETUR MG E S YT e B &4 T & 5
RS YIRTE R, AT AS U A b o B B0 B A

AR SR TRUAERFIEORHFERIRNTTE, EERFH
AR B KPS ET R/ E &9 UUB B &40 T8 FRlE
EYRIE R TR BUAE & R B R R TUR .

A U R o B B IR A U v T LAB G T AR R B R AR R AE
B S A AR SRR R B BUA S & SRR ST AR TR B4 & SR i
7. TUBRBHESETENFRBRT L, TURERAERERR
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MERERAMRERE ENRRERENED, HETUNTES
B ZITERRAR ST UEEEA R SRE S AR RE—
YRR, E, BOEVR, M, REVE, M3, M, EERCRRE.
HEMRMEBRE FRER, HBEEF.

A T A TP SO B LR DT VE T LB IR R B R B TR R dn
B A R R R A R B LR &5 & R U ST R AN BUAR B 45 A OREAT
ZITVE R AARE ST LB S B PUARE— AR, B, WER
My, REYF, M3, MmiE, HERARE. B ERNERE T aREE,
FERESE

B 4 I 5, i a0 S B 5% 6 I %2 (IFA), i Bt % 7% MR Bt U 8 (ELISA)
MGREETA IR A G ENREAKAN T IERGMNEREIE.
MATRMBAER ELISA FERT LY, HlmanThiEk: ()EHRES
B FER L Q4 E KPR A BUAR i3 4 805 4 4R il
OV LR REREREEWRLE S BRI SHK — R, TE
M LLAESHHERN (Fln, HRTE Y5 B T B R
B ) (4K ERRNAEENED RN (5% Hd k54 gL 650 3%
fils FN(6)VLE /P EHAZEE B .

AFRNFERENENEERERARRAETE (MAbs) Rl
ERFHEAFNRTSORERRERERNNIUE, NS, #
PN 45 4 BIFE (B4 ELISA 96-fLBOI A K AHT IR . £ REIFE
e eTERE . BE, Rl (B, BB, b, MATHEE) B
LR 5 — AT B R BB R S P M R B U S
AHE. MR EERAYSREANTNE (g HiTE,
R A A 0 3 0 5 B S P BB . BB T RN R B R B BUR BRI A
TR TN S A G R, B TE RE HUAR SRR B T U e B4 S SR
REFERT S ZRIEFRHFOIP . MAbs 7] UE H T,
Blin e %ok e (IFA) EEMTRNERFRIREFR.
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e e ¥, HEREREREETHTRUERT RIS
RIfFFE. WS 2, FLBCER, 4040 M miss 2 e vl ke i MR A A A
MR B, HEHRRE, EEERTERRSERERNATGES
5 PURZTEE, FIAEEESE . BHEERMTURE/TUEE S Y SO IR AT LIRS K
FHi et B LU I UTRE . B LR KBTS, KK
U BE L 45 & BURE i P AT BREE RO BRI R L, R EATRI .

FRPAR—BRBET S ZAE R BERRNTE, SFERKKRE
10 2R R R A R T I FURZE SR /B R & W0 AT LA RERY 41 T %
fis HRWHR/SUEE SRR, BHISHZRE TR SRR,

AREFF-SPRETEHZREARERRNTE, BERKERE
ZRE WS AARHOFURET IR/ TR WA LY SR & 05 T &
15 fil; FRWARAEE SRR, BHEHRAEERE R,

LG HFHEW T ES, ARWUKARTUSERE GHE5E
R, MU, R RERE VR SRR . XL T DL R
B ABE BB RIRSE. UXMTH, fURNSF T
20 (—&Fi) BESEGRRERRERN. B, 456 28ERCH
AR A ) — RBUAEFT I LU — BRI . BE, 59
JR AN A R AL 71 R N 80 5 A B R4 4 3R 4 7 M R B ) — 2
AR E L ERA, WRERLE —FHER S RN K EE S B
. Bk, Hlin, “REERETS TAUESEMH R R,
25 i — F I E SRl 2

A AG W 5 43 B A5 T AL R A I B MR ERE B AR AL, R B

WA R, siE B ENE, RAENESETEESM. o
RIS KB FREBEFAAERMNZ Y (ATRABHA), HRIA

30 s (TR EMAMAEMEN), EVR-EERFNR (HT
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JEEE B OR) B EREE CEE B TR,

AEPE R AT RE THIREES P e g . X8
HAEERBIVH B2 HAKARTEE.

5K i 51

KW R EMBEERANZRE TU 2 TR TEDFNEL
DNA HAKE M J7iEMRTE, B/, Current Protocols in Molecular
Biology, Ausubel %, JohnWiley ! Sons, New York 1987 (B #FH =),
F1 Molecular Cloning:A Laboratory Manual 28 2 ki, Sambrook, Fritsch
F1 Maniatis, Cold Spring HarborLaboratory, Cold Spring Harbor, NY,
1989.

LR 1. %5 Y b0 JEV prM A E §1 R #5 3¢ 5 fr i) B 4 JFURL
KA QlAamp™ Viral RNA R 7l & (Qiagen, Santa Clarita, CA) A\ Fh 4=
KAE/D R KR 150pL B JEV JREAR SA14 R ETRIEE A RNA
W U B B RE S ) RNA B 7E SouL RS EBsmKE, 1EAY 18
JEV prtM Ml E EFE M FHIKEMR . 1R¥E Nitayaphan 5% A (Virology
177:541-552 (1990)H) THERB5IMFH . SFEFNA X H R T3
389-2478 X ] B 5% cDNA Jv B il 1ot itf % % B - 5% & B9 55 3\ ) N (RT-PCR)
BEATY 1. FRBIMEAL A Kpnl A1 Xbal, 3F Kozak ¥ kL& FF3,
DA R BT GR A AUE Y 9514 14DV389 L i iE#E] cDNA ) 5
Rig(BEBRFF, SEQID NO:1; HEEF5, SEQID NO:2). £ Notl
BAEIMML A ZENFAEENBFLLELELDFAEIY HESD
c14DV2453(SEQ ID NO:3)#iAF| cDNA H 3'Kim (& 2). @il Titan
RT-PCR i 7 & (Boehringer Mannheim, Indianapolis, IN)#4T —%& RT-
PCR . 10pL A J% 3 RNA 1 % 1pL A 14DV389(50uM) A
c14DV2453(50uM)F1 18pL L EREFHI/KIRE, HHIREWLE 85T
o5 aeh, RIEAHE 4°C. A 75u IR NIESYI[20ul B 5X 2
MK, 2ul # dNTP BE&Y(& 10mM), SuL B R 5 8EEE(0.1mM),
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0.5uL KJ RNasin™ (40U/uL,Boehringer Mannheim), 2uL KR &SEBE S
Y1, N 45.5uL WL REERIK], FHEITWO T B RT-PCR: 1 MEI(50
'C 30 2%k, 94°C 3 434f, 50°C 30 M4h, 68°C 2.5 434, 9 MNMEIR(94
C 30 B8, 50°C 30 B4h, 68°C 2.5 4r4F), 20 NMEIF(94°C 30 b4,
50°C 30 B4, FEHE—MERT 68°C 2.5 44k, BEERSATEEREE M
S e, B 68 CLEM 15 44F. RT-PCR =4 A QIAquick™ PCR
a4 1) & (Qiagen) i AT 464k, FFH 50uL ) 1mM pH7.5 Tris-HC1 %%
.

Bt A I A8 2 1 43 A B i AR HE B2 R 31T (Sambrook %5, 1989).
RT-PCR #3#f¥] cDNA A Kpnl 1 Notl % BE#TEEY], REHAR
¥ 3235 iR 248 (pCDNA3, Invitrogen, Carlsbad, CA)HJ Kpnl-Notl {7
B, HEA-BZEKBHITE XL1-Blue i ffii(Stratagene, La Jolla, CA)
8 oL B % FL3E AT #51k(Gene Pulser, Bio-Rad, Hercules, CA), RGi&A
F4 100pg/mL R H % % (Sigma Chemical Co, St. Louis, MO)#] LB
g FIY . PEEEHEMEEH 100pg/mL RFEFEFEEN 3 mL
LB Wi#HF . H QlAprep™ W i & | & X 7 & (Qiagen) N FEFF T 14
AN B SR PR B R DNA . &#EF 75347 DNA B3hillF
(Applied Biosystems/Perkin Elmer, Foster City, CA). cDNA F P &8y
¥l 7 IF B 5 JR46 SA14 FERI 75 (Nitayaphan 5§, 1990)#H[A .

A fl IR Cori), SV40 B, FERIEERE, A SV40
) poly(A) Tl i Btk pCDNA3(Invitrogen, Carlsbad, CA), # HAZHE
(nt)1289 % nt3455 [ BLA Pvull BEUIBRR, ARG EE 4 pCBamp
FhL. WEKRE N T TFHEME pCiBamp, %k A& W& FifAF| pCBamp
] Ncol/Kpnl 47 %, #idF Ncol 1 Kpnl BV N & FFFIM pCI
(Promega, Madison, WD)BJ U] TR E M M. 4K 566-bp 117 BED
F Ncol-Kpnl &gt 572 % %) pCBamp 1, ##H 289-bp M E. B 3 i
BY T ikl pCDA3, pCBamp 1 pCIBamp Z [A]HI R R .
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EH MG JEV prM 1 E F& [ 55 3 3247 1) JFURL N 3 28 iR 334 4T
% . EEH TR pCDIE2-7(# E 8 /F %] SEQ ID NO:10; HERIFHI,
SEQ ID NO:1D)FEH JEV prtM Ml E HIZX K cDNA HEBATAEHR
pCDNA3 #Hi 4k, Hifit Notl A Kpnl X Xbal 31T & V] 5 & 2l
pCBamp , pCIBamp , pCEP4(Invitrogen, Carlsbad, CA) = #
pREP4(Invitrogen, Carlsbad, CA) ) Kpnl-Notl {7 & , 53 % [& 5|
pRc/RSV (Invitrogen, Carlsbad, CA)RIEE A&H] Spel-Notl £ & L5y 7
#%& pCBIEI-14(&% T ®/F%, SEQ ID NO:17; ®E®/F%| SEQ ID
NO:18), pCIBJES14, pCEJE, pREFE, # pRCIE. 3K H & FK 5
BERIXEE cDNA #F, HEBSTFEMZETRFIINEHAE. &
RN AL LB A RS E D R R T AR BT DNA H
EndoFree™ Plasmid Maxi & 7] & (Qiagen)il it B B F A ¥ E Wik db4T
4.

S M) 2. 5% P UR) 5 4 0% S e B AR I s VR A B & AP E A TR R IA
i) JEV prM 1 E 25 [ . 75 % B % 46 40 B % COS-1, COS-7 F1 SVT2(ATCC,
Rockville MD; 4+ %% 1650-CRL, 1651-CRL, H1 163.1-CCL)H' H %
FhE AR IEFRRIER JEV 5557 5 F =4 5% F 18] 3% 5 5 R s 546 3l
SEVE (IFA) BEATVFAN . SV-T2 MM ARTEfE E AR T kR, B4
LG RBREE 1-2%04k SV-T2 4104 JEV HiRFAE. AT
WAL, MM 150cm® W FRMPEKE 15%ICER, ABEEQREL
B, ff ACEBFEBMBRLEZMNBEB)F, HAHMMEAH 5<10%mL.
10pg [ 5Tk DNA it B 57 FLF FH & B 4E 150V, 960pF F1 100 Q HFH
) BioRad Gene Pulse™ (Bio-Rad)§ A 300uL M4 EBZFBRT . BHEF
FL 54 ehE, R 25 mL BOF SR SRR R4 MR A B 75em’ B IR
MR, ¥4k 48 TS, KBEFENARBE, ARAREQRELHA,
HEBRBZES 3%RMELFMEFER SmL PBS . 10puL %5 A A 2K
B b, =5FE, FARME-20CHEE 20 28, FHAREERME
% £h 380 i 1L 2 /D B E B H G(Sigma Chemical Co.)f1 JEV HIAF
oF 7R ] 52 P R 5 A0 40 gk 4T TFA Wl E .

41
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Hh T HaE B FEEFH poly(A) L5 T JEV prM 1 E HARIX
i m, S &K pCDJE2-7 (SEQ ID NO:10), pCEJE, pREJE, B¢ pRCJE
Jiki DNA B ¥4k COS-1 #1 COS-7 41l R . JEV HLJRTE i frf WU
BEHFRRELP P AR R HERE, ATTIEH T CMV Bi#E RSV(F7
IS IR 3%) B 3 7 A1 BGH B3 SV40 poly (A)JuEE B INEEE M. B
2, 43I\ IFA P4 E M IFA BEHE N ELA RN E 5L
K JEV HiR IR IEKFERNRRR 2 B ZH B K (R 1D. #H pCDIE2-
7(SEQ ID NO:10), pCBIJEI-14(SEQ ID NO:17)1 pCIBJES14 1L ]
COS-1 I A E L EEFMAMERIX JEV R, MEEBANERE
KEF JEV BBEMMARMKREKFE—H. H—J7E, M pCEIE,
pREJE, Bt pRCJE HAAHLMABP AR EH R ESFHE, TWH
RIEHIRE R, BRIURERET.

N THE pCDJE2-7 (SEQ ID NO:10)&i& JEV AN BEEE X
B SV40-4RAGH B A% EHIE R B W, HWE B pCBJEI-14 (SEQ ID
NO:ANMEBEH fl BIHA, SV40 BIE S, FEEHHEER, M
SV40poly(A)KI TLHE I 2166bp H1H BE A pCDIE2-7 Lk, SRk
W4 W& FiA pCBIEL-14 724 pCIBJES14. pCIBJES14 JUHi#E MK
e JEV BAMKRAREAIUEAS FHFIGER. BlLE, &7
pCBJEI-14 #1 pCIBJES14 WEH MM MRKER JEV HLUENKFE
pCDJE2-7 FMEFIMAEM (R Do BNMEREZR JEV prM M E $T
FEHEABANRENUNZIHEXRBTERRZE. EEREHE
WA FRFIHARE®R JEV FURERMHMARFHEREL. &F CMV F3)
FF1 BGH poly(A) R E4A (B ) #ieFER T#H—Z 0.

SE Bafp 3.3 3 4k Ah B 44 6 4B i B R A JEV By 7 B R P W RO B E
MME. F 10pg B9 pCDIE2-7 DNA it a4l F o ik p) e 57 L3
t COS-1 4. fEIREPIEIEFREFIEF 24 Mf)E, AFER (05
mg/mL, Sigma Chemical Co.) XE4IME. 72 23 EHETANHE
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EVMHEREAIRERBRAESHEZNEREPRITEE. FIH JEV
HIAF @it IFA, B/A&REH JEV EEYHRRIEMELIFE k.

% —A JEV-IFA FH 1 55 [ (JE-4B)F1 — AN BA M 78 F (JE-5A)H T3t —
SR, FRTEAE S 200pg/mL FFEEMEFREF.

H JE-4B W"fEXRIEH JEV E EAMEEHELRMHA—4 JEV EB-
M YR B 5T B B (Mab) i TFA B9 3 A7 B4 hn B i B (Kimura-
Kuroda %5, J. Virol. 45:124-132 (1983); Kimura-Kuroda %, J. Gen. Virol.
67:2663-2672 (1986); Zhang =¥, J. Med. Virol. 29:133-138 (1989); #I
10 Roehrig %, Virol. 128:118-126 (1983)). JEV HIAF FIAR#E/ B 1ML E 43
BIVE A BHMESCE BT B . DU JEV-$ER Mabs, SN EHE-TE
%5 5 Mabs, 1R FR 8% -4 ) ) Mabs [RI#£ A1 4B S 8L JEV-
BRG] COS-1 4 )R ME(FR 2).

15 SEiff] 4.00 JE-4B COS-1 40 B3 5 43 Wb (%) MV J3 B J00R B T J& 4 4iE £0
G BRI

a. BIETHETK . JE4B COS-1 M AEKIIEFES
200pg/mL FIEERERED. FREBZENREFRFE 4C, BE
BIWIRAN R FRE, § 7-10 RAMRS A 1:5. A Sorvall F16/250 ¥

20 T 10,000 rpm B0 30 208k, REEIT S%HEHEE(w/w,H 10mM
f¥) Tris HCI, pH 7.5, 100mM HJ NaCl(TN 2 ¥R)#E4T#14)H Sorvall
TH641 ¥ 778 4°C, 39,000rpm B5/0» 4 /NS HEFEHFITEE. SH L
PSR UTE ERIZAE TN B P HEFE 4C. B, A 7%
3% 10% [ PEG-8000 (w/v)BBENEFRES . IREVE 4CE DB
25 2 /B, UTRRRIBURIZE 10,000rpm S50 30 M8 EATWEE . VIBYESR
VEAE TN MR R 4°C. IT TN 1 5-25% 3% 2 FE8E 1 FF LA
38,000 rpm, 4°C FZHXHE.O 90 204, MITIEER4 1 PEG-IT 4K
Bl &Y P TREBHR . NEELERE 1-mL %5, BdHERH
2 ELISA(Z W T H)BATRAK, FHEIHSBME TN TR 25-50%HE 6%
30 B L. 7E 35,000 rpm, 4CPHEEEHEEHLIR. MEHBBE 0.9-
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mL FEHERNL S . BSHIREHBE ELISA #H1TiR%E, I pH6.6 XF
41 M1 BREESE (HA)TE M AT P4 . 40 FREX 100pL 55 403 4F DU B 3
W, &3 ELISA-FAMS 4, FH1E 39,000 rpm, 4°CEL> 3-4 /AT
T, B EREZELE TN &8P . RS LIE TUR-f#HR
5 ELISA 1 HA # /& . JEV-EK4H COS-1 41 iy - iE R th #E4T 40 b S0 41
R AR P IR E MR AT RPN B . B H /il A R
TR UGS 5-6 RIS Co/36 A4l JERFBHR T,
b. WHHERNALR Western E[3F. VI 5 PR 6 B 240 B R & A0
BLIKFE S EZ MBS, AR5 Laemmli (Nature 277:680-685 (1970))3%
10 B HIEES 10%8% 12.5%+ = k¢ ZE 00 FR 40 X 28 79 445 I8 A& e it (SDS-
PAGE) L Hk. MEOHEBIMBAEREL, REHLTE JEV
HIAF, ¥R 8 A X XN H1-E Mab 4G2(Henchal %, Amer. J. Trop. Med.
Hyg. 31:830-836 (1982)), BU#H /) W PT-prM Ak fe % MLiE (IMO1)HEAT
TN, B 4 758 JEV BEH C6/36 Fl JE-4B COS-1 41 ffur=4
15 MM EEBARLE. ARt/ RBEAKR Jmol HLAKIMLIEF MR T
—eitS E BARNERREERN. EXPMLEE M A E HAKNEAMN
TR PR W sk, I R E-4F 7 Mab 4G2 Fl prM-4§ 57
M IMO1 HLILIE 7] LAEAT A .
c. fEEFEHED JEV WHREFHNKWEEHERN. K& T #AT
20 ELISA, FRFHEIIEAG2)FHEELE 0.1M, pH.6 KB E MR T,
HEITE 4CHETHREBEHREY 96-FL 7 £ % & R (Immulon II,
Dynatech. Chantilly, VA). F 3%#5#E L F MK K PBS HHARME,
WG RIS A 4G2-BH N MER, KRG 37CERE 1.5 /b
. B EAR I EAL Y BEILPERT 6B6C-1 Mag, 7E 37CHHE 1 /MiTE
25 MAARPE . BF TMB (3,3,5,5- 14 B % Bt % §% )-ELISA (Life
Technologies, Grand Island, NY) 43 il [& A5 b I BEVE .

40 M AR TY K J5 M 15x150cm? B35 FR I B K4 500mL JE-4B
A RIESER . PEG-IIMK RS TR ERFLE 2mL ) pH 7.5
30 TN M8 H; % 0.7mL S0 AN EBZITUEIMA 5-25%5 5 &
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b ¥RESE B 2 T N 8 BRI Triton X-100 O 54 0.7mL %5 43R
B, BIREIEE 0.1%, REMEIHEEH 0.1% Triton X-100 fJ TN £
WHIER 5-25%RE R . A& Triton X-100 HIBRE L3 W E —
%KY 2.5cm HIBARRIRIRTY, {HFEA & R MEE M7 BB B R 52

5 #H. NEEETEXNGEHERESRS(ImL)E 5). BdHAERHR
ELISA ST & MNER Sy . LS 4-6 RIUBLIR, B8 W =R
FE SR TE U BRASAE . B Triton X-100 4b¥ JE-4B 53530 PEG ITIE
Y ELISA-R A BB 2 TEEK LE. Fik, A Triton X-100 &
BEAUN =4 TBEIIFE S T PRI H Konishi % (Virol. 188:714-

10 720 (1992)#RiE. XLELREREH prM/M A E B I 5% 3 FORL ) PR3
GUIE AT LA 2R 1 ¥ 1 770 A A BR A 3R

7E pH 6.1 2| 7.0 75 B W iB 1T Clarke F Casals(dmer. J. Trop. Med.

Hyg. 7:561-573 (1958)) /7L M€ T 4L M BREELE (HA)VE . B JE-4B

15 MMy R B PR JEV BEE COS-1 M= KiREh+
FURLTE i %€ M B & pH6.6 Y, HAHLIK HA Bk,

LR S FA KR B pCDIE2-7 #ARRJE v B I A BR 0 %6 08 IR Y
MATWE JEV B EMK /DR AERNZ BRI H5 334
20 K FIMEPE ICR AT /) 7 Z2 0 A0 A DY Sk AL A 73 43+ 100pg pCDIE2-7
JRAL ) 100pl ZEME K, BEEZ T WA JE-VAX (H the Research
Foundation for Microbial Disease of Osaka University 4 7=, 3 H
Connaught Laboratories, Swiftwater, PA.# %), FIEH AFIEM 1/5,
Yn L AN 15 AN FH S5 A K FURL pCDNA3/CAT (Invitrogen) 1E 4 B £
25 Fhxf . BT —4 pCDIE2-7 BFMII/NKR, FrEMSIYE 3 B
RSN B B BORLBE JE-VAX T ns&& . N RAEHEM 3, 6, 9, 23,
40 1 60 A )5 B /EHR B ALER ML . 3 i B EK Ao A IR M R B (ELISA), B3E
18 1k W B ek 2D P A0 SZ 36 (PRNT)(Roehrig 2, Virol. 171:49-60 (1989);
LA & Hunt 1 Calisher, Amer. J. Trop. Med. Hyg. 28:740-749 (1979))Jll &
30 PLatiit JEV 1) JEV HLIEH
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pCDJE2-7 M BRE W Al JE-VAX, SB—IREM 3 EHN, FIE=4
/INERAER 100%Hh 32 4t T 1f1 3% #51k(F 3). JEV ELISA #1 PRNT ik &
SRR 6 IR 8 AEXE THEE/KF. XEFE DNA EHH
N T X RZE D RA A PR R N . 7] ELE ) ELISA
DL /E DNA-BF /N, TR REHRFKE 60 A. HE,
JE-VAX MNAFRNNU G2 —EEM 60 FJEH JEV HiiEMH %,
pCDNA3/CAT S RAAREH AR JEV itk XELER IR,
HFE W JEV-F5 R R H 72 /D BUE N LT & FDA-IAER) JE-VAX
A AR T JEV Bk

Ll 6. EAFRIFEREMAKHNZHEREHWEANTE
JEV EHAMMERKEE . @il pCDIJE2-7, pCBJEI-14, B pCIBJES14
HALE) COS-1 4IfiREAPIKFER JEV EH. HXEEHBHEKS
FH JEV BiEER NN REMERN JE-VAX T ERZHEHITHLE. 3-
ROBREHIHEE 3-F-BHEM)ICR TR, 84 10 X, A 50 85
100ng FIFTRL DNA LN EF, BB+ —8E L5 Z— ARER
JE-VAX BFEM. REF 3 M 7 AREME-ES, 1:1600 78 5iH
it ELISA ¥ A4tk JEVAEAHRH#ATIE . GRERER 4.

Jikl pCBIEL-14 ZEFANEMER BRI K B KEE M MLEH
th, BN, HAEEE KT 1:1600, XZE 80-100%. 3 K K#EFH pCDIE2-7
8¢ pCIBJES14 M/pRZE 7 AR RIE P W MEELERH 60%), HEZ
Brh 3 FENER, RIVESS R MIE (A0 40%H 10%). {HiE,
3 FRSE A X L ki A, 8RS 3 IR 7 BB AL A 2] 90%E 100%.
MM ES, HERE, JE-VAX, 3 RAXAHFRFmMEEL, 3 AR
75k %) 100% . Hk, JEV prM M E IR TU tLLIEF /R ER T
ERWRMATEFNMBERNREE, FEMNESIYNRASH YN
HRME T HEER M EAFMLEEWL.
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LG 7. BARWFKBREERTRRPHRE. SERHE 6
M=ZRKEEMAEMN 7 BERBEANES 50,000pfu/100pL #9705
BN JEV 84K SA14 HATHHE, WE3 . £BEZTEMEZER TU
FIRE MK /NATIRE T KIE 21 KA 100%RT (& 5). MLz
T, 60%H) JE-VAX-#F /N, A1 70%) pCDNA3/CAT-32Fh ) BH 14 Xt
B, 221 REE—E&THRELNT. XEERER, ARHNZER TU
XTFEMDRBRET BABRERAERRF . XERATLCRAE KA
HBRBEEEANNLILEZEEMTEEE. M2, BRERNAH
JE-VAX KIiFEEEXN T4 FEHY LA

LG 8.5 B R Ak i FE AR X BT A /D BRI sh R Y. 3 R HY
MEME ICR /MR OA B & 83 # & 17 2 18] 6] B& P9 K B XA & 1)
100ug/100pL pCDJE2-7 Jifi DNA, BEFHHE S Z — AFIER I &
JE-VAX #F. BAPEXBAESZNFER 100ug/100ul. pCDNA-3/CAT
kL. Sk BB ABUARR B3 R @it 40 BRVPY, 4 E S B K M
PN RIS M D R B R AR, RECRAEFES —REME 9
A, EE _REME 6 A. $iE A 3-15 RE KN M 5,000
pfu/100pL #/NBE N B SA14 R | HATH T RE, BRWEIL 3 AR
6). FIHEMRTFREFRPAERTEE. HH 1:80 PRNT K &R FL
FI%hE 100% E R THRERYE, (HXREEMILKLEHERAFER
(F£ 6). #H 1:20 F1 1:40 PRNT 5 & i £ 350 LB K &) B 4> 5
MEE R 45%F 75%HIE R . FIHEE WX T HEERRWE R
B, W EpTiR, 13-15 RRKYERESRFEER. 8K HHE 1:20
A1 1:40 PRNT W ER 3-4 RXHIShEL—F2LTHELL. Bk, &
AL ERBUETH > BZEEMRPERE. A, TE 97% (29/30)
B s 5 4h BRI ImE +, @it ELISA M3 T JEV Pk,

Fi 1 8% 2. 100pg 7 E R TR DNA UL EER/NR, SERPEIR 1/5
AFIBE JE-VAX BEEEMIR. EME 9 ARENFERTE5IERER
FE) 1 /N BRAS EC AT Y PRNT R % .
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ST 9.4 % S 4w fD WNV prM 1 E HiJE S R B M E A Fiks.

MH NY99-6480 %% B AR B YL f) 150uL Vero #H ¥R T, F A
QIAamp™ YViral RNA iR 7| & (Qiagen, Santa Clarita, CA)REIERE A
RNA, FriRH] NY99-6480 MBI B H 1999 FALB KM FIK. &
L) RNA £ el &IF1E 80ul AR REERIKH, F1EHN WNV prM
M E ERREFINAT EER. 514753k E Lanciotti % A (Science
286:2333-2337 (1999 THE. ZEHEFAZEFRIXA cDNA FEi#E
HUEXE-EABEARNQERT-PCRYFEITT . FHET EIY
WN466(A% F B 7% SEQ ID NO:12)#% BB i1 7 & BsmBI #1 Kasl 2 &
#| cDNA 1] 5'%i. Notl FR#I¥E AL & /5 A I AER R & L %107 F)
Ay #5]4 cWN2444(SEQ ID NO:13)§ A7 cDNA HI 3' K. FH
QIAquick™ PCR #fi{k iR #] & (Qiagen)4li{t, RT-PCR =4 .

ERBEAY 5] ¥ (SEQ ID NO:12 Al SEQ ID NO:13)7= 4= i W 4
18 7 F Kasl #1 Notl B§ 1772 4= 998 bp (nt-1470 %] 2468)f¥) DNA F B,
H# N pCBIESS #1&K) KasI 1 Notl 7 &5 A 18] FikL, pCBINT.
PCBIJESS fiT4 H pCBamp Jii¥:i, H&HEHMKERHER B3 FH
BEES P T RSER JE /5575t (Chang %, J. Virol.
74:4244-4252 (2000)). JE £ 5 F5 & F JE /557 5I(SEQ ID
NO:14).

BEJ5 cDNA ¥ 17 A BsmBI 1 Kasl B4k, F T 1003bp A
EX(nt-466 % 1470)# A\ pCBINT HJ Kasl L S pCBWN (BB F75),
SEQ ID NO:15; &M% SEQ ID NO:16). #|H ABI prism377 Jll 7
{% (Applied Biosystems/Perkin Elmer, Foster City, CA) B 3!l & DNA J&
F|, LAESZE A FUki A7 0 Lanciotti 2 (Science 286:2333-2337 (1999))
FR 2 9 IEF F prM 1 E 551,

F T8 Sl 40 B AR S B AL AN/ B S B iR B O TR DNA i 5K
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TG 1 R K & TR B TR BT Al .

SE B 10. 50 40 52 % 58 VR4 ) pCBWN KA WNV prM il E
HH. 1 pCBWN AN WNV R EEF~YRIEE COS-1 4
Bl . #3238 Chang 2 A (J. Virol. 74:4244-4252 (2000))F) 77 %} 40 g i3t
ITHEFES, A pCBWN ik, BFEILKIMMEFNTE 75 cm? KRR
RESH -ANLEZEH /ALK R-FLAREFRLS . RN 12-
B FRET 37C, 5% CO, HIEFMEHN. BEFEF 40 D5, AR
MampEm = A WNFLF#E, B PBS MHEY, ARNEEZETE
E 28, BT TH.

FHSLHER 2 Frid e Bl i (IFA) RilllER
xix. FHAFRE E-BEAFRERTETAMab)4G2, WNV /) RH
%5 K HIAR)AILL 1:200 BT PBS HIAR#E/ R MLE (NMS)FE K —
2% PUAR K W 2 3 F ik (Henchal 2, Am. J. Trop. Med. Hyg. 31:830-836
(1982)),

BEFE 40 1 80 P WEHLEFEE., FHARERMIE(Ag-H
$R)ELISA £l Wi #5405 COS-1 40 s R 3 b 22 WA () WN SR B HUR
Mab 4G2 R T E L Y BE- L5 Mab 6B6C-1 43 I F R 2 WN
BHE I NI PLE (Chang 2, J. Virol. 74:4244-4452 (2000);
Henchal %, Am. J. Trop. Med. Hyg. 31:830-836 (1983); Roehrig %,
Virology 128:118-126 (1983)).

BFEEDH WN HREHRER 10%0% 2 Z 8 (PEG)-8000 JiiEi#
ITIRYE . VI ERIZFAE TNE ZM¥ (50 mM Tris, 100 mM NaCl, 10
mM EDTA, pH 7.5)%, B E.LEE, HREE 4C. 8F, K
Y)ERIFIEBTRIIE (0.1 M TRIZMA 1 0.4%4- If 3% 3 & A KR
B, pHI.O)F, HTIHMREAE 4C. HTHH&YHEREN
MAC-H1 84 IgG ELISA KI#H R,
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WL TFA AR U % B 354010 COS-1 A H WN R H-HF R E A
FiXEMpEhREREN B, ppM 1 M EASWREFE D, #id PEG
TLIEWAE K WN R EPLUR A 70% 1 L BEHREL, X R5R AR PEG(Aizawa

5 &%, Appl. Enviro. Micro. 39:54-57 (1980)). Z. B3 EX 0 JB F KL B 4l
£ 7] WN %% 2 K T F Excel Plus H 1k 3% & (Invitrogen Corp, Carlsbad, CA)
fE NuPAGE, 4-12% %% Bis-Tris & 34T 4047, 8 J5 F| FH Excel Plus
Blot Unit (Invitrogen Corp.)FEEN TR IHMR A 4K . BB 4L m
COS-1 ZHMi/F=4HK WN FEfREEAEL WN FEREREDR

10 HIAF 8 & #F %5 E A RN Mab 4G2 £ Western E[138 43 #r b ik 4T
B, FAH NMS fELHAMMENR. EARAHMRKE WN HEH K
RMFLR K (SMB) XN EANMHBR T E, pM 1 M EH
ALK R AR AR R4 T & .

15 £ NRA 1A HEH T2 ELISA M, —/MEET NRA
REMN 40 ml BAREFBRPWENTUR, EFET 1.0ml KZEEK
B, FEMEHFEBRT WN RERENIAR KK (SMB) HR K,
WN R BB ILR A (SMB) HLE & TR B -4 BEER P AR K S B9
- N E R B (Clarke %5, Am. J. Trop. Med. Hyg. 7:561-573 (1958)).

20 FIEEHEH, prM, M I E REMBEEALRHTFR T E, prM
M B A AH LB R R

R M B, A8 R AR I P R B A PR R GRS B N R &

FrF ) MAC-F1 IgG ELISA A iEM/AF K777 (Johnson %, J. Clin.

25 Microbiol. 38:1827-1831 (2000) ; Martin 55, J. Clin. Microbiol.
38:1823-1826. (2000)AHF. ANMIEFHEAIRBERNELEREMMFERE, H

i 1999 /& & i2%] DVBID AT WN IR EMRIANERAR. FiXxL

R T, JHkE MAC-F1 IgG ELISA UL 1:400 KIFE MR LT . P4
FEME/FAME (P/ND) OD b7 2 F1 3 Z [BIIFE M IA N BT EERH . 7]

30 BE M5 FE BT ELISA £ S @ MW BE kb FFLK (PRNT) H{EEH
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B, frAHE (P/N) OD HEKT 3.0 MMM ARMEME, AF
2 HE IR

KB 8- R M, $T-E Mab, 4G2 1 6B6C-1 ) Ag-1i #£ ELISA

5 TR 40 WA 3] pCBWN #4LE) COS-1 4R P NRA. ¥4k

—REAUAESFEFRNBIGUR; TMESE 2 2 4 R E0T IR

BT — P WA B IR T & KB ELISA % (1:32-1:64) .81t PEG

UIEWAE NRA, ERFEATHEMNBS, HTRF. A THTEH

SEH, —MRT R NRA EFEMRE 1.0ml FZEBKY, REFH WN

10 T3 B PH 1 A0 BH 14 X BN I ¥E 7E MAC-B0 3 8] IgG ELISA T«

(Johnson %%, J. Clin. Microbiol. 38:1827-1831 (2000); Martin %5, J. Clin.

Microbiol. 38:1823-1826 (2000)). &K I NRA [ 1:320 F1 1:160 #iF¥ t

55l T MAC-F1 1gG ELISA WIEERE . XLEHE AT MAC-

A IgG R 2 B 7= 4 4.19 1 4.54 1) P/N OD450 bt . H N'Y-6480 #1 Eg101

15 BN WN 7% # SMB $1JR£ MAC-ELISA % fl IgG ELISA i

K4y BIR A 1:320 A1 1:640 BLR 1:120 AT 1:320 FIFRELL . BAMEXT IR

PR, #RdE COS-1 41 M5 IR PEG UMY FIFRvE SMB TR {EH

A1 NRA 1 SMB & BHRAHFE M BEE . FBEEL 1:400 KA MLIEFE

mARESRERAESBRE - =0 RN #7RE . HTHES

20 KBERKMAEXRME, FREBHRE (P) RNAREMIET 0D,y HRE D
KFHMN A EST IR (N) & R [F 175 /0 6 % E B A .

NRA I NY-06480 #]x WE, Eglol 1 SLE % & SMB [ M 1
it MAC-F1 IgG ELISAs, A 21 MBI AN ME R HHEITHE. 21
25 AMRERT, B I9ONESBZMPUR MBS R (8 N, 11
ANTTEERA M ELE FEM ). A SLE SMB HLJE /> Hixt 18 MER BT IRE
13 /> Eg-101-SMB PFHM: 5 5 R =4-fE SLE MAC-ELISA #F £
(& 1), #iidt SLE MAC-ELISA #%F —/~ WN HiRHME M 2 E.
ZERIELTRIEHMMEE, B, HI-WN HE IgM A5HEERER
30 BEMARAX RN (Tardei %, J. Clin. Microbiol. 38:2232-2239 (1940))if
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His Rl st WNIRERY, 7% NRA 5% SMBHIEEFHT
R, FrEMEE M HE T EE 1gG ELISA RRHRK . FH 3 FHR
AT —FR, 21 MERFE 10 N AFEE.

5 kEMERBANRANEZERMBREMGT N 9), FHERRKES 4
RAEE 44 RIE, EH®YIIAR T, | NRA 1 SMB NY #itJR iR K4 [gM-
FAM:, A Eg-101 SMB #iiJRiAK N IgM-FHE. ATH P HAE_EHZ
A Z R, MR AERFIER 6 M sl E 4 i MAC-# IgG ELISA
EHRE . £58 3 KR 15 K26, MAC-ELISA HIWE Bx KT 32

10 BRI M ULRAFRAMFERIRIER. BREEEHE 9 RER
BiBEBRBIEETEMNMRAERERERTAARLELT WN. NEH
Pt Eg-101-F1 SLE-SMB $HiJR I IgM P/N 8458 13.71 1 2.04. 2
31 KA 44 REFESFHH NY-SMB HJE I 4 B (<1:400), 1B 2{F
NRA 1 Eglo1-SMB B PR M . X MNMRRFHFERRAE 3 FHRY

15 MER T —3W 1gGHE.

SEfl 11 WA EEMNE pCBWN HIsh i &% RV . B4 H

THEH 10 R 3 BRI ICR DE. HBEILAGm)ES B8R

pCBWN B # % £ % % & H & & i . (pEGFP) DNA(Clonetech, San

20 Francisco, CA.). 1 il EndoFree Plasmid Giga Kits(Qiagen) M\ XL-1 blue
A4tk pCBWN ik DNA, RGEREFT pH7.5 1 PBS &, WKE

A 1.0pg/pl. ST 100pg # pEGFP M/ RAE N R EFSTR. MR

pCBWN JRRiVEST, FIE4 54 100ul A5 100, 10, 1.0, 3#H 0.1pg.

BT 10, 1.0, 23 0.1pg ) pCBWN KI/NAFH EMC-830

25 H, % F{X (Genetronics Inc. San Diego, CA.)i# it B /- F W44 py 2 K]
BER T EHITEMN . BB T EE T Mir S A 7% (Proc. Natl. Acad.

Sci. USA 96:4262-4267 (1999)). DNA WF5/5, LENVEE NSRBI
RIS R Rk R, fE MR ERIAIEE 4.5-5.5mm J{UE . M PBS 5%

S VEE BR R AR E BR B R s i Ak . SEHEPR A I 40 fR/mm B 25 =

30 PRI B, BIASBKR Z 6] (ARG 200 =0, 76464 Rk pd 2 (8] B B AR 4R
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HUREHEEBRRE.

FEHER 3 AXM/ARRML. WN BERFRETARNED Ag-1H
£ ELISA FIREBEy /> FIsL3 (PRNT) #EATVFHr. BRI yE A IgG-
ELISA #1TR%K, RBE4H 10 A/REEHFMiE#EE PRNT #4TR
¥%. fEEM 3 AR, BT pCBWN M1/ K 1gG ELISA HETE
Bl A4 1:640 % 1:1280. 7F 3 1 6 FWER & FH MLTE Nt HFUERE N 1:80.
Sk B pEGFP St B/NRMMERS L —E2R% WN 73 1L ELISA
BE Nt E.

AT HE B im R pCBWN 2 & BB R/ R &2 WN KR
Mg, PRESHBEANENSERETRERLHNERTRTH
NY-6480 RBH TR H AR . FHADORAEEMN 6 AFEH 1,000
LDs,(1,025 PFU/100ul)i) NY99-6480 R #ATHEEN Gip) B, F
TH/NR A BRETAEBGREE 7 REGH NY99-6480 7 2 K =
% PEEX (Culex tritaeniorhynchus mosquitoes) HIAT W o ik d0F T %
MREZWFRMME. EREREEERUE DR 2 Kk, HL=H.

RER, Nt FUEMHIAHEX TR AE, BARAEH WN JE
& DNA GEM/NRAERBU G EEREEE, THTA X B/ RAER
BT 4-6 RIE¥WRILE CNS BENFER, I H A BUE KRG
FR&EHH T 6.9 F 7.4 REFRT. EEMAYT, WBEBIRHERE
G 9 )3 FEWENAIFMER Nt JiikmE AR 1:640 5L 1:320. 7
Western ENZE 3 #r e, & H B8R/ B IE NN EBEARN.

Wit B S R 10.0 B 0.1pg B9 pCBWN HiEfE4 10 R
MR FTE#SZ pCBWN WAKTEELTHEBER L. %%E 6 A, B
FHELDRM Nt BERTEZER inds, WEBEE 100pg
pCBWN HIZh#ii 4 . XLEEHE R RBER L RGN BB T IEE
R\ TAKRY DNA EHMAEFEREMRF IR (HEMir %, Proc.
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Natl. Acad. Sci. USA. 96:42624267 (1999))% #iiR i /7 iE#E4T ).

AR FAMNBEEEN S M ERMNFD M ESHMNADET
ELISA #1 PRNT A% B/~ A WN R #E M SLE R EHUAEAE UL im
E S BB pCBWN BAL(1,000ug/1,000ul ] PBS, pH 7.5). K&
B BT RR 1 R WC4E I 3% A 5, 3£ 38 K, F§ MAC-EX IgG ELISA A1 PRNT
RO WN R 845 7 i R N .

RELHAIRR, ¥ 12185 (4 ILEFM, 8 [LXR) EHFBAL
F R B2 ML KFMAEY R LR BSL)-3 sh 5. 8 ILRBEF IR
OERITARAED S WN RESSHRRIEURDI/ELT #EE
v IR B . FEXN ST B SER AT 12 KA NY99-6425 83
BC787 R MM 14 & 15 R AL I (Aedes albopictus
mosquitoes) PR HRILIAE L. iLXFITRY 10 778, BRPIK
REDRRKFRES. MEAE, AE 0 X (BREKHHEHT) % 10 X
BRWRBELBER, WNE 11 RIE 14 RER—R. LHFEX
ORI PR IRAE R o 38 o W B S U R MR I LML A A R T AR e
BIMAE, PAKIEIT MAC-80# IgG ELISA f1 PRNT A T3k &K o

EE—BEMMNEHEERNEZI L SHRE /T RN, Eid PRNT
MEBRANDME. EFODES 14 MF 31 R2ZE Nt FihkKFEE
BF 1:5. £ 37 RES (WFBERT 2 KD ERMS#5, #6, #7, F#8
HI& SRS B Rh 1:40, 1:5, 1:20, 1 1:20. A pCBWN JFUhi MK
DARBREGFERRARFERE. NE 1 25 14 RE-RIE TR
MR B MAESE KIFE. A REMIX DT RE T RGBT IR
TEH WN R, NLREMNSTH 7 LERTEREL 6 KA
RUMHFERME. BRBFOENDSAEREREGEE 7 ME 9 RZEEH
B Nt idk. BTEM AP RIVERIGRIERE——IR DA H#11 5,
HARKE 8 REFHERBEHRNEMBER. XIESE 48 PHAK
R ERIGRER, HES I RNEEET RFRE. R0, 2,
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4 8 6 REVNBIMAERIIYILARES #9, 10, 14 F1 15 HIEFEER
7 SE R BB F o BT O B AR T A I K S ) 10'°PFU/mI I
H(#H10 B)R] 10*/ml(#9 5). LR HE # 14 5ERH R AT H)
WEIMAE. H2, 5 12 KJGH Nt Jrista iliiE SEIX VT G T % &

FESEWHIE, EEMKDPRAEMNER N Nt HEZRHE N E
) Nt JURBEMZ N2 . FERCT B AT S P ELAF B Nt 44 ge 4
BYIKR T ELAME . RAERESEEH, BB TRENIEHRS
PR REA T A LR RURBEMN PR REEIZNE. A
MEMDERBERS 14 REEREARE. RANERER WN FE
BRERER R B MALREZERE .

SRR 12, SRS FHEDFEE (YFV) A XK G R IKE
(SLEV) prM 1 E E H 5 FF 5 i B 40 b . 2R T 148 pCDIE2-7
BEHRKABRLS % YFV 1 SLEV EH Bk . XA QlAamp™ Viral
RNA R #&(Qiagen, Santa Clarita, CA)M 150uL ] YFV % & #k TRI-
788379 B # SLE H Kk 78V-6507 MR B A ¥ H R EVE K4 RNA. R
RNA {EX¥F 1 YFV 8 SLEV K prM 1 E ZEERLBXHER. 519
YFDV389 (#%# %% SEQ ID NO:4; EEMF%|, SEQ ID NO:5),
cYFDV2452 (SEQ ID NO:6), SLEDV410 (% # % SEQ ID NO:7;
SEMFEF), SEQ ID NO:8)H cSLEDV2449 (SEQ ID NO:9)F 3k7=%E
wn ERrR B F4%& JEV A WNV EAFRAKANEHZK. B Kpnl
A1 Notl EEW 4k #1 RT-PCR ¥ 3 cDNA i A\ E #% R ik JUk 8 4%
pCDNA3(Invitrogen) ] Kpnl-Notl {7 . #ll/F cDNA M &R, HE
IEAIR B YFV 88 TRI-788379 2 #& SLEV Btk 78V-6507 HIFFIK
B—M. 25&%F YFV 83 SLEV i prtM 1 E RIZX K% EF RT3
K E 40 ik pCDYF2 1 pCDSLE4-3 FJFH EndoFree™ Plasmid Maxi i
A& (Qiagen) AT 4ifk, FH TSN EHEE PR

YFV 8 #& SLEV fRMHME T RIELEH pCDYF2 =8 #H
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pCDSLE4-3 ¥4k COS-1 40 fi ¥ . 5 B R IA /K YFV-83# SLEV-
YR COS-1 # Xt AL, WA JEV A, HWHEFHEIIR
EFRH BB EALIRBF R COS-1 MM RA M AIRIA YFV 8i3#F SLEV #i
FBEE. FH—4 YFV B{# SLEV E-4§ 57 Mabs it IFA #H4TH#
fr B BRESEM E BE B pCDYF2-80# pCDSLE4-3-# 4L COS-1
MppFL. VISR ER 100% H=ABHYE ICR MRERBFER
100pg/100puL. pCDSLE4-3 JFikL (¥ 2 B F /K WL 80 J5 T8 BB L yE

SRR 13 R EHEXHGMAFER prM 1 E & A %6575
JEV B 5 FFMEAR TR . XA QlAamp™ Viral RNA i 7 & (Qiagen,
Santa Clarita, CA)M 150pL 85 X8 5 i 4 9% 8 MSI-7 F R B FL B Vero
MR SRR IR 4 RNA. B RNA ¥l EBEFEE 8oul A
SRR, FAENY I ER SR E prM 1 B Z R LT
My R . SIFFIZKE Trent % A (Virology 156:293-304 (1987))H1
TiE. EFEFRAKETBXN cDNA FERELEERE-EEBEHER
[ (RT-PCR)IFATH #. FIFHP 5|4 SLE463 (SEQ ID NO:30)4% R il
MEAL B Afel S0 %] cDNA [ 5. #E Notl PR HIMEAL &S MR &1L
HE BN IR 48 B30 7 F) 1514 cSLE2447 (SEQ ID NO:31) 5 A\ cDNA
) 3'K%. A QIAquick™ PCR 4ifkiR i & (Qiagen)4i{t. RT-PCR
FEH).

FRBEAYEE|(SEQ ID NO :30 1 SEQ ID NO:31)= 4 B X%
¥4 F F Afel 1 Notl B 4L 7= 4 2004bp(463 F 2466nt)f) DNA H EX,
4N pCBIESS-M # 4k Afel Fl Notl {7 i pCBSLE(% H BT
%], SEQ ID NO:21; ®ZMFF35I, SEQ ID NO0:22). pCBJESS-M fiT4
H pCBamp Jfiki, HEFEARFIERHER B TR FESF
Jof LA K Bt 4B JE {5 5 51044 (SEQ ID NO:227). JE {55 %5
o4& H 7EJR 5 pCBIESS FURLII-4(Cys B Gly)#1-2(Gly 3| Ser)fi & L
1B JE {5 5751,
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F F ABI prism377 JUl FF 4 (Applied Biosystems/Perkin Elmer, Foster
City, CA)B3h#ll[¥ DNA FF%l, DIESCEHRKAF L Trent A
(Virology 156:293-304 (1987))Fr fR =& B IE#8 prM F1 E JF51 .

SEREG] 14.5 & S HERNEE (YFV) K prM A E B A wEFF
FIEV 15 5 551 0 F 40 JFi ki . 5K F QlAamp™ Viral RNA A 7 & (Qiagen,
Santa Clarita, CA)M 150pL 9 FH B #% 3 17D-213 TS Vero 4
MusE R PR NEFR A RNA. I RNA YN G&EFE 80ul AF
EREEIK T, HEANY BERREF prM M B BR 4% P51 M3 &
. B1¥F%|3K B Santos 25 A (Virus Research 35:35-41 (1995))f1 L1k
SHENAZEFBRR M cDNA B W 5% B -3 & 8 8 =\ X M.(RT-
PCR)FATY 3 . F I~ #6514 YF482(SEQ ID NO:28)¥5 BB 1 1 AL 55 Afel
B FEF] cDNA [ 5'%i . 7E Notl BRI A7 iU H R & LR IR L& L
BFRHY 854 cYF2433 (SEQ ID NO:29)5 A cDNA H] 3'K¥4f.
Fi QIAquick™ PCR 4Ai{L A | & (Qiagen)2lift. RT-PCR 4.

FRBEAYB54(SEQ ID NO :28 F1 SEQ ID NO:29)7= A= i) W 4
I3 F B Afel F1 Notl BE 4L =4 1971bp(482 F| 2452nt)f¥] DNA F B,
H#f A\ pCBIESS-M # {4 ft] Afel F1 Notl {7 55 J¥ i pCBYF(I% H R /51,
SEQ ID NO:23; EEM/F%), SEQ ID NO:24). pCBJESS-M #74 H
pCBamp Fidi, H&FH E 4% R B HHEE B3+ 8EESF3 T
LA R B JE 15 575 TH(SEQ ID NO:27). JE 155 /FFILiF&
4 7£ pCBJESS JE KL JESS [#1-4(Cys % Gly)M1-2(Gly E| Ser)fi B L&
ik JE 15 51751

F|F ABI prism377 #ll 74X (Applied Biosystems/Perkin Elmer, Foster

City, CA) H Zhill F DNA /F %1, PAIE SE 2 40 JUki B F n Santos 5§ A (Virus
Research 35:35-41 (1995))FT R & B IE# prtM 1 E FF 3.

SEHEB] 1565 F EHFLEKRTN prM A1 E F A4S P M JEV
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FEEFFIMEHFR .. XA QlAamp™ Viral RNA iR 7 £ (Qiagen, Santa
Clarita, CA)M 150pL BB FLE LB FAR YL Vero 40 M3 sr b i2
BUERA RNA. RREUH RNA YR G BVF1E 80pl A EZREERIKF,
HIEAT B LRRE prM M E ERREFINT HMER. 519755
K B Mandl % A (Virology 194:173-184 (1993)f1 THE. & HERA
HEX K cDNA J B 3 xB-K & B4 U R N (RT-PCR)#HAT Y™
1, FEP 8514 POW454 (SEQ ID NO:25)4% BRI fr 5 Afel Stz
Z| cDNA B 5'% . 7E Notl FR I Ar £ /5 T FI 7 & R ER F L L HEF
AP 854 cPOW2417 (SEQ ID NO:26)5 A cDNA H] 3' K. FIH
QIAquick™ PCR 4k ik 7 & (Qiagen)4ift. RT-PCR =4 .

ERFAT54)(SEQ ID NO :25 F1 SEQ ID NO:26)7= 4= ity Wk
P18 T Afel 1 Notl B 4L 7= 4 1983bp(454 F 2436nt)] DNA H ER,
1 N\ pCBJESS-M # &) Afel 1 Notl 47 £ /6 & pCBPOW (B H B+
%), SEQ ID NO:19; &HE /7%, SEQ ID NO:20), pCBJESS-M 74
H pCBamp JFifi, HEFEHM MM EEHERREFMEHFEHFI
LA R SUER JE f55 F5)CF(SEQ ID NO:27). JE 155 R 5Tt
& % 7€ pCBJESS JEHLHI JESS HI-4(Cys 3] Gly)M-2(Gly ¥ Ser)fii & L
&l JE 15 5751,

#) Fl ABI prism377 JU /- {X (Applied Biosystems/Perkin Elmer, Foster
City, CA)E 3hillfF DNA #%|, VIEEEA RN EF WM Mandl 55 A
(Virology 194:173-184 (1993))F7 IR 5& I IE# prtM F1 E & %1,

SRkl 16 FHGEMER 2 L E R 5§ TN 5 )
£, ERWMEHETHERRESNRET RS LD 1, 9 M 12-15)
REZESHEEMER 2 SURKER TU KA. KRESSHS, AT
BAEMERY W RUEEFNEERERE 5 FIIBE
HUNEHEARENETFI, FlMBHRHARRRERSF
5
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—AEHEMpM B E MBEMER 2 XRXMPFREME. &
EMER 2 prM A E EH(Deubel %, Virology 155:365-377 (1986);
Gruenberg 5§, J.Gen.Virol.69:1301-1398 (1988); Hahn %§ ,Virology
162:167-180 (1988)#XIEZE R F KL, &0 pCDNA3 1, Rig# ¥ T i
7o [% 3% W pCBamp, pCEP4, pREP4 E{ pRc/ RSV MI# 1&( &
Invitrogen, Carlsbad,CA $##ft)d, UIMFHFIX. WRLE, cDNA FFFI
PRSI B FIRBRILER 2- $FR PSR AR AR N
(PCR)WITIERY . BE, WRFEF RNA BERFXEKRIER, DNA
FF5 T i8id RT-PCR J7iERY M, —ANE 5 8E & —ANEBHELT L
RE 3mAE—NRIEFEBTH DNA FBEHERER —ANRIEH &
M4 E R HI B AL AP, Bty oy X AFE 1S B 40 o &
(CMV)LETRBI(IE) B3 ¥, —MREEBFM— AL LT,
e EE TEEREMEL 2 HFFF.

SRt 17 H S EmiE R 2 DNA R &/ .

LB 16 FHIFMRIEMN prM ] E B F X & i E R
2 %R TU B &FAEE K A BT, EanEs HKPeRE
B KF, B NLAES BRI/ AR AN . xR B R sk D
FEMERY 2 HFRrEERNT B RS EY. BE0ER 2 57
Mhik, M/SREENELY - AR RARBENROEERLE
LA 52 B[] (&) B vP 4y, Blan LRI aIRG . R TU REEH R KA =
AR, MRASEMER 2 WEERE. HE &R E RPN
BIAERIKFE, BlaERE—RETEN . BETERTRE3IRTH
PO BoRFESE B 8 F .

S 18.HBEHESKMRITMME. FES5kEReEBARER
RS AR, HE prM A1 E EAMHINF. EZAKRE Sk
B R EARFFE A RN h-REM—E 8 3] 12 NH/KEERH K (von
Heijne, “fg 57 %], LB % ” ("Signal sequences.The limits of
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variation") J.Mol.Biol.184:99-105 (1985)). ZE/BE1T Met M h-XiHKZ
AKX, S48 -k, @ AEF -2 EER, BEETHIE
BHEER. £ h- KEMYEIN RZEE K8, HB=8E/ #
HHEEREEANTHRNEERBREAR. ARELZERAGRNTRE
F, £ C M prM HAKSG & XESHUEA SRR T HH %
METHKET C EAELREEQMESY NS2B/NS3 WL E£RK
((Lobigs, “HRBHREHNVIFIMRIERE _RENSPWFEFEREER
H & NS3 fJZhEE” ("Flavivirus premembrane protein cleavage and spike
heterodimer secretion require the function of the viral proteinase NS3,")
Proc.Natl.Acad.Sci.U S A.90:6218-6222 (1993)). Fit, ¥ prtM 1 E
BEOFELREFNEMREN, ZRRERFTFINAERMERMREK
B

AR FURL A 2 A T RE 5 IR XA /T R Z2 DB iR, AR
S, YIEL MR B R IEF KRN E R ESR, FERMA prM A1 E
PRI VLP B R, XS24 1 AR B el A0 40 7T 8 i e A e IR T B
EREME S PSR FR N A S, KELEmsim, —
MNEEZAEY BT DR AT RE B HMM) K o EHLEF % L8
R (Z M. Henrik Nielsen %%, “i#id ks 5 /R 7] RAR B HUMAE S Bk AT
5 54 ” ("Prediction of signal peptides and signal anchors by a hidden
Markov model"), ¥ FAV % TR RZALEENBEEHIFSXRESWFK (In
Proceedings of the Sixth International Conference on Intelligent Systems
for Molecular Biology (ISMB 6)) , AAAI Press, Menlo Park, California,
pp.122--130 (1998); Nielsen %, “TAMESHMMHKEEASERFETH
PL28% 3] /7L ” ("Machine learning approaches to the prediction of signal
peptides and other protein sorting signals,") Protein Engineering 12:3-9
(1999); Nielsen %, “HAMNKTTEH TEEREMERZLEYESIK
I AL A7 ("A neural network method for identification of
prokaryotic and eukaryotic signal peptides and prediction of their cleavage

sites,") Int. J. Neural Sys.8:581-599 (1997); “MFF| 3|01k 155 KK
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T ” ("From sequence to sorting:Prediction of signal peptides,") Henrik
Nielsen, 181123, Defended at Department of Biochemistry, Stockholm
University, Sweden (May 25 1999); ®§ N UERBELASIES%, TH
R X T E LS BRI E 5 PR3 A K B 5255 SR -

Rl B OF XK B oK — A B 7T W OE
http://www.cbs.dtu.dk/services/SignalP-2.0/ - H 2002 £ 4 A 3 Hig#k
B, ks HMM MET5I S5 A T HE prM 5 S IKF
FYLEAS [R) FURL AL B 44 7R {5 S IRBEZ (R 7). SignalP- HMM # R IEH
TR AE BB A AR S S KB YI BIAL S SR, ARER BRI DI E 5
EEEETE 0.164 M 1.000 ZENFFSME( EHEE 0.165 |
1.00 ZIEMXABKRE 7). ZIALS AR, FRAELSHES
PR R E R o- KR FERAEER, WA h-RKISKHKEE
RRACREEAN c-IX I3 B B E MR A A BT W ((Chang %%, “3HJR & DNA &1
PR KA & 7 ("Flavivirus DNA vaccines:current status and potential,")
Annals of NYAcad.Sci.951:272-285 (2001); Sakaguchi 2§, “Ifit 5K X
BR N-REyHBAZENFERERFSNESHERFII KA

("Functions of Signal and Signal-Anchor Sequences are Determined by
the Balance Between the Hydrophobic Segment and the N-Terminal
Charge,") Proc.Natl.Acad.Sci.USA 89:16-19 (1992)).

HFRIFETFAR JE WEHFKN 3 4 JE WERNHEE, Brt
AR EEE S (Lin 55, “FABEAR 2K HIFSHWES NS1 ) DNA &
ZElR/NRBEY R ” ("DNA immunization with Japanese
encephalitis virus nonstructural protein NS1 elicits protective immunity in
mice,") J.Virol.72:191-200 (1998); Konishi %, “if it %S H AW £
7 B AU IR R B A0 BE R B RO 2 B R BORL S R = /D BRPT H A i R AR
M % & ” ( "Induction of protective immunity against Japanese
encephalitis in mice by immunization with a plasmid encoding Japanese

encephalitis virus premembrane and envelope genes,") J.Virol.72:4925-
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4930 (1998); Chang %, “BLRFLAESH ELA TR DNA %/ R EK4R
PR E IR H AR & ” ("A single intramuscular injection of
recombinant plasmid DNA induces protective immunity and prevents
Japanese encephalitis in mice,") J.Virol.74:4244-4252 (2000)). X£#
#ADHE S IKFI X AE A HRASH W AT EAERN n-X K
MEBEGEE 7). BSERMEERRN o-XSER R —MNER 1
W, HBH X% (BHEERNRBHT MEHA, REUESHEIE
L. ERMNPFAEF, B pMM Bl E EEK WM VLP FH
pCDJE2-7 #4L 4 i &R, JE4B =X pCBJEL-14 BR[E#{LE1 COS-1 4
M EFEP AT R, BBELLR VLP FRER T REMRNSA
YA . VLP FURER FZ M prM ZIHE M EEHK
MIE, XEERSESRENKRC, BEAMALUK. Bk, B
pCDJE2-7 1 pCBIEI-14 FiAHK prM H E AR TR ER T
prtM 1 E B175 R RIE L 1 B R & A (Chang & CHRRANENE
P JFk DNA FEPRMERPERBERIT HARRE” ("A single
intramuscular injection of recombinant plasmid DNA induces protective
immunity and prevents Japanese encephalitis in mice,") J.Virol. 74:4244-
4252 (2000)). #HR, pcDNA3JEME R prM EHHRF#RIEN 11 &
EEEL, BFEAE n-RBERTEERRKAMEILEE KRS
75 B4 A\ (Konishi %, “HidAREAEMAAENEEANEEER
fy 5 R 549 B 4 8 i 5/ BT H A R B R £ 5% 7 (MInduction of
protective immunity against Japanese encephalitis in mice by
immunization with a plasmid encoding Japanese encephalitis virus
premembrane and envelope genes,") J. Virol. 72:4925-4930 (1998)). H
RNEARERESEAFHRNERZNREERAS, LHREERE
() prM F1 E 4, #8383 VLP BSR4, JHFEBIRET DNA
555 T 10 % B B M (Chang %5, “ BRI ST EA TR DNA 5%/ R K
B AR AR A ” ("A single intramuscular injection of
recombinant plasmid DNA induces protective immunity and prevents

Japanese encephalitis in mice,") J. Virol. 74:4244-4252 (2000)).
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ETWHHENATERNER, mEprid, 2N TIRAARE R
Mt JUHRZ, SignalP- HMM 27 R FMAE 0 # A T /it WN
BRBRKL(R 2) (Davis 55, “Tie ZIRBEL DNA KE Ry /> R
SRRAENR LG, HEIREFBRENELATIREESH TEERLE
W% Bt iR 5 7 ("West Nile virus recombinant DNA vaccine protects mouse
and horse from virus challenge and expresses in vitro a noninfectious
recombinant antigen that can be used in enzyme-linked immunosorbent
assays,") J. Virol. 75:4040-4047 (2001)). pCBWN J5UHL )40 pl R 56 T
XM JE WBERFESK, H/GEE WN % piM- E EFFS. g
R HEER O S HUER, FARKR imFES pCBWN DNA A
NFE R e m BRI T RS WN R E.

5B BT R sG] 13-15 FriE®, Sk B A RDR 2 H% 8 4
BESFIMRAFREREXE—FADEFMNRENFETK. I
5h, EEMWEE S IR LR . Fl, BOR pCBIEL-14 4
RES RS, MeESFIMENE —#, B4 n- X,
A c-XEFF, REHEMEMHAEE 6). BEFER T, JE K
BESHKNHAENERXCHEAT WN BE prM M E EERRIE,
MAEMETE, BIEEMSIESER I B T id(Davis &, “HEZ W E
H4 DNA BHRPPRMDRZRENLDE, BEIREFRBERR
EHAPRGY H TEBE AR MK " ("West Nile virus recombinant
DNA vaccine protects mouse and horse from virus challenge and expresses
in vitro a noninfectious recombinant antigen that can be used in
enzymelinked immunosorbent assays,") J. Virol. 75:4040-4047 (2001)).
HEXR imBEMAFEREHAREKH pCBWN £/t pCBIEI-14
K m % £/ 2-4 & .

SEHE 19. 24 B
Bt IR S B HT 2 M 3O 5 (0 2 4 A0/ BUBR & R v T B
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fEZ MW RH &S, BEMEERSHSEES BHRIREHECH
JofE, W YF, AEMELE K DEN, JE, WN, SLE 1 TBE(RSSE
A CEERB|HAF—HEHRIMNASES. DNA I &K &A1& &
HEEmel Ml PEh s #ET. THEESEENAS, R
2 M ER A & R B B A 2 RO R . SR B 3RATT /A T 2P SR IE
pCBIJEl-14 1 pCBWN DNA &% imEH /PR, 3 JE HEM
WN R #8457 Nt PUERF4EGR 8). BFEMNA s, BIfEFERR—
HRAMEEREFHITHER, N SN EAERPER R G K
R WE 7. REVKESIAA BB EY . XA E
AR e LERA T ENMBRE., fl, —MMETFRENTE
P Y B3SRBS A S IO M i 24 ) DEN, WN 1 JE W&
BV . FIFEHL, X TIAEMRIR T RMA R KX R N A SN
P o7 24 ) DEN, WN F1 YF J% 8% i BL & 8L 4% 9 # 1fL 5 B ) DEN,
Rocio 1 YF JREZE M

LR 20.FHE HE 2 AR H I S AL .

a. SEHEBIRIMER . ME—RIRIEFFERE 2 & (DEN-2) Y
JE(prM)FI S E(E) R A B9 kL. XS FREE —ANEERNREH SEQ
ID NO:43 B $iR 1% B i) DEN-2 prM- E # 2 {£(pCBD2-14-6)(SEQ ID
NO:42), —4 90% DEN-2E-10% H AR X (JE)Fi % E k&M EK
(pCB9D2-1J-4-3)(SEQ ID NO:44), H4m#5 i SEQ ID NO:45 Fritiid &
H, K& —A 80%DEN-2E-20%JE E # & ¥ & 1% (pCB8D2-2J-2-9-
1)( SEQ ID NO:46), H 4% H SEQ ID NO:47 Fif#iRKIEE. B Rk
FAAMALY R N RFIIE =AY REES—H 1, 2 M3 ANHHEH
LR N ERARAART, F pCB8D2-2J-2-9-1 ¥ 44 ( SEQ ID
NO:46)5> i B K prM, MR prM)F1 E 2 IR LR COS-1 4
Mg E S . H pCBD2-14-6 JFki( SEQ ID NO:42)# 4L COS-1
90 il % 34 AT pCB9D2-4-3 Fiki( SEQ ID NO:44) #4ki) COS-1 41
REEH pM FEEARMNEERSRFTHREGSEME. 20% %M
DEN-2E 1) E BAMFFIHAMEAHNK JE E HEFIIE X MAbs
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R B R

R, BANKRE 0 M 3 A IR %5 B iE it Bk,
FLE 0 2 2 P P ANFD ELISA Fif iR e V% . RIE WK prM
M E Mk, HLATE SR R EURL (SVP), 78R BPT 4 o 5 N
ERTFHEMMESE. 0% KIPMEEEEMN 1:40 F>1:1000 7
pCB8D2-2J-2-9-1 ®aE /NI 9 MNMiFERAFH 7 ML),

b. DEN-2 B ME A EE .

FBEDENRR —ANETHFHNAFEHX KENIEELE. BEL
ANEBREEMNEPAEERZ —. WRERR, FMAANEERE
/) DEN [Mi# % (DEN-1,DEN-2,DEN-3 1 DEN-4), HEEXEHREH S
BB E TTER A G R BRI RK, SHAEEMNDF. A
M, EESHNMREEIF, BERBRELER —FEEBR™ER, B
A i I B B I kR BB B IR T 4% -5 RE(DHF/DSS). Bk, B7E
EREBEKRKAE —LHHENEHE DF, ZRFRPKE, FNEMS
HEEREAH 500,000 FLEK DHF/ DSS R4 RIE. X T Bh X FloE
B, REBRARPHENMMLERNZ2MERS DEN BHEHS
DEN #i77 % IX 4% R X () 2 7 M HE SR IR

ZEFEEBIAMSE T ERENERLREERRR DM thF
FHRAOMNRETESMTEARESREREN SRR ENEREBIR
AR EA H . B IR SEAE T KF BB R W B B EE 3 R
LT (Guillot %, “AKBEHMBAREHRKARFEHR AN BRER
A #” ("Natural Genetic Exchanges between Vaccine and Wild Poliovirus
Strains in Humans,") J. Virol. 74:8434-8443 (2000); Liu %, “1 BI¥F A4
MEBKIREAREETEH T ZHERITH D 7ML ” ("Molecular
Evolution of a Type 1 Wild-Vaccine Poliovirus Recombinant during

Widespread Circulation in China,") J. Virol. 74:11153-11161 (2000)). It
o, —ANEPRFHEEFK TRINID79A MEFRNF RALEX—F
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PRFNREE I AR R R FNV ZEF T Z KA B4 (Chang %, “8&
BREAZERRZEFRFINRZRREERM AR A REERL”

("Nucleotide sequence variation of the envelope protein gene identifies
two distinct genotypes of yellow fever virus,") J. Virol. 69:5773-5780
(1995); Pisano %, “EEFEHH BT TRINID79A KIEREFRF M
A4 K EF ” ("Complete nucleotide sequence and phylogeny of an
American strain of yellow fever virus, TRINID79A," ) Arch.
Virol.144:1837-1843 (1999)). BAANFEBI AL, AL EZIHRY
TRINID 79 A #E¥FET FNV KR #.

3T DNA MEBHNNHAE-MFNNEWRNATARARE
T B % (X BT R R ), Chang %, “H% 3 DNA &H: I
R EFTHR” ("Flavivirus DNA vaccines:current status and potential,") Ann.
NY Acad. Sci. 951:272-285 (2001), fEsLAbFIHEASH). MBI
F1, KEH DEN -2 EHi# 4™ H7E DEN-2 W im REANDRJE,
HABENES prM/ M Ml E KRR REK. —MHIFB prM/ M M
E PUR B3 5 Wb I A 22 1k B R B85 78 TR 82 Fh 1 /N B4 P9 R 8 s T 2
B R BTk

c. MELRITvE

LA AR BT, COS-1 41J8(ATCC, Manassas,VA;
1650-CRL)#E 37°C. 5% CO, H %14 T £ K7 Dulbecco KR R Eagle %
fill 3% 35 £ (DMEM, GIBCO, Grand Island, NY)¥F, ZEmlEEFENT
10% #KVE KRG 4= L7 (FBS, Hyclone Laboratories, Inc, Logan, UT),
1 mM HERRHZE, 1mM ELFEER, 30 ml/ L 7.5%HK] NaHCO;, 100
BA/ZEFINEESR, M 100 vy ZFAMEEE. Vero 1 C6/36 4
AL COS-1 IMRIKAM THF. DEN -2 K&, FiK-16681
FF cDNA 7il#, IgG ELISA Mg BEE R AR K (PRNT). JRELE
C6/36 MMITFYPERE. AT REFREVUENAKHREEL 7%
& 2 —F#(PEG-8000; Fisher Scientific, Fair Lawn, N){TIE, R 5 H 30%
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H-45% $9-10 A BR £h 60 BE b # B8 W 1 B 00 34T 24K (Obijeski 5, “La
Crosse TR BRI X B EFH Mix KR ” ("Segmented genome and
nucleocapsid of La Crosse virus,") J. Virol. 20:664-675 (1976)).

i, R, @R A QlAamp™ 7% & RNA XA & (Qiagen,
Santa Clarita, CA)M 150ul i) DEN-2 16681 SRS A C6/36 4 fE 1% 77
EPRRENRNA RNA. I RNA ERZE 80u ] HEKE — 48
At 2 ) 7K (DEPC, Sigma, ST. Louis, MO)®¥, #RJ5 F{E DEN-2 7 & prtM
M E EFEK RT-PCR P HHEKR. 510F5(X ONRITETCLA
FFH 7 5Y (Gadkari %8, W W& 7 & IR B0 2R PR B o0 AT 44 B 1l SRR (R

&M & ) ” ("Critical evaluation of Kyasanur Forest disease virus

neutralizing antibodies found in bats (a preliminary report),") Indian J.
Med. Res. 64:64-67 (1976); Kinney %, “H@E G ¥ 2 RKHHBRYL
cDNA JEfE: #|AK 16681 R HBWMEBREWATLEY, Tk PDK-53”
("Construction of infectious ¢cDNA clones for dengue 2 virus:strain
16681 and its attenuated vaccine derivative, strain PDK-53,") Virology
230:300-308 (1997)). BRI 1EEE KasI FR B FI ) 847 S #E 6 A TE cDNA
P H#FH S K4, EE—A Notl REIEMSAK—MERNKIEFERTF
B\ cDNA 17 3° K . DEN-2 5% % cDNA ¥ 3 F A KasI # Notl
EEyH L, RE#HEANT) pCBIESS #H AR Kasl F1 Notl 17 s LAFE A&
100% DEN -2 E Jftfi, pCBD2-14-6( SEQ ID NO:42).

H T HE 90%F1 80% DEN-2E ki, i% 100% DEN-2 Jihi,
pCBD2-14-6( SEQ ID NO:42), #1JE Jifi, pCBJEI-14(SEQ ID NO:17)
¥ F/E PCR MR K4 %91 DEN-2 #1 JE DNA F%). ATFIHK
3k %48 DEN-2 Ml JE R F BRI — R 55| P 5I4ER 9 F . T7 Fl SP6 5l
RALR KB A pCBamp JiAL A, HATA BRI pCDNA-3 Ji Fi
(Invitrogen, Carlsbad,CA), HTJ#Z i E B FHEEH . 90% DEN-2-10% JE
EEHAZEFEM PCRY ¥ DNA k1 B A BxtXI [RHEIEZER A VIBE 1L, A
T4 DNA #E#ZEiEE, A Kasl 1 Notl Bk, FHF#EAZ pCBIESS £

67



02807758. X o 1 E62/86m

10

15

20

25

30

&) Kasl 1 Notl 47 52 F K 3K 8 L pCBID2-1J-4-3(SEQ ID NO:44).
80% DEN-2-20% JE E X i) PCR ¥ 19 DNA /1 Bt F BsmBIH 4L, i T4
DNA #%#8§i%E#E:, B Kasl 1 Notl Bk, 3 A3 pCBIESS #H ik
f*) KasI F1 Notl {7 & 7 AR 18 Bk pCB8D2-2J-2-9-1( SEQ ID NO:46).
ENMNAHEEEN ABEEERERE 7 7. 90%DEN-2-10%JE E Al
80%DEN-2-20%JEE EHMEEXE, 2 EBRERI F.

H 314t DNA ¥ F 7 ABI Prism 377 ¥l /& {X (Applied
Biosystems/Perkin Elmer, Foster City, CA) L&k R R #EF R FE#T .
WHIE#H prM M E FIIMEAFRKEIFII TR UEE.

iii. DEN-2 EEH HTJFE i e F FLAE COS-1 40 A o i Bk ] R ok .

COS-1 # a4y 7 A DEN-2 JFURL Bk & €526 0 R & FUR T i
(pEGFP, Clonetech,San Francisco,CA)ifi it 7E H & SE a6 F1 Chang %%
MIFE(“BIRVAES ELA TN DNA 3D R&EPEEERT EH

A48 ” ("A single intramuscular injection of recombinant plasmid DNA

induces protective immunity and prevents Japanese encephalitis in
mice,") J. Virol. 74:4244-4252 (2000))# 4T B FfL. BFFLAMEM T
75cm? ¥EFENE b, FRFFLE 37C 1 5% CO,. ZEHFILZEHNMND
NEFRERATH 2% RENERNEREFERSR. HF 48 MIEH
FEHLEFEMUREHTHIRNEE

iv. #F DEN -2 E$¢ R 8 [ JUAIT RV 2.

L 48 DR, RINAREREOBRL, EXEFETH 5%U
FMER PBS 1,87 12 LB EH SR TH. RIFEST A ERIH
E-20CERE—RES 10 o HELSSTH. E BAfsRER
5e BE DU (MAD) F T T8 5T 1) 4 S % 2 s A iR B (IFA Rl B B3R AE
INET R (R 10; Chang 5, FIRVLAES EH K DNA 53/ RAE
FPHEAEBEMME HA M A ("A single intramuscular injection of

recombinant plasmid DNA induces protective immunity and prevents
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Japanese encephalitis in mice,") J. Virol. 74:4244-4252 (2000)).

v. B4 DEN-2 HERENLETE. HFA 48 MIEREHHA
BEFEHE. PUR-IK (Ag-capture)ELISA A T K iUl B% Al #5461 COS-1 4
MR EEFRE D 4 W H) DEN-2 HEHIR. Mab 4G2 MER TSN B
541 Mab 6B6C-1 435I A T3k DEN J&% 25 R KL U 5 3R A H1 IR
(Chang %, “BARMLA ST E A FOR 3 2 / WRAR 37 M 8 1B H

A ” ("A single intramuscular injection of recombinant plasmid DNA

induces protective immunity and prevents Japanese encephalitis in
mice,") J. Virol. 74:4244-4252 (2000); Hunt %, “ZEfR @ #H ALK 4 F
PR H AR AR BN EABNAETREE RN IERREFIEN T E
HFEJR” ("A recombinant particulate antigen of Japanese encephalitis
virus produced in stably-transformed cells is an effective noninfectious

antigen and subunit immunogen,") J. Virol. Methods. 97:133-149 (2001)).

B 48 NG, B—FNELNAREREERBAIFERE
£ PBS FESE S AHEH Sx10° M. X L240 BL A 4 48 ] Mem-PER
i L3 RE | A BUIR BURA 77 & (Pierce, Rockford, IL), 4KBAF~RE N
Mk, 248 EHTEEARER. fAKMEKEERRES .
FTHEHRBRRERFKEPHTENREES . BAKMFKERSHE
it Ag-capture ELISA i+ DEN -2 EHHTRKI 7547 .

¥ 53 T I B A BT BUEIT 10% 5 Z Z B2 (PEG)-8000 T ¥ M K 44 .
VIR Y EBIFEAE TNE S (50 mM Tris, 100 mM NaCl, 10 mM EDTA,
pH 7.5 EFRIHEHERK 17100, B HOMEHERE, IF 4CTRE.
Wit PEG YLigIR4E H ERZFE TNE ZHBFHEASEA 4.0%H Z
BERELLLER 2R PEG (Hun %5, “AREHUNAR S =ERHFE
MAREEHATRNTEREINFEBREERENMEEREER” (A
recombinant particulate antigen of Japanese encephalitis virus produced in

stably-transformed cells is an effective noninfectious antigen and subunit
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immunogen," “J. Virol. Methods. 97:133-149 (2001)). ZEEREHIPLIR,
K B A4 40 M i i K B 2R B R AR B 24K ) DEN-2 SRR F A A Excel
Plus Electrophoresis Apparatus™(Invitrogen Corp, Carlsbad, CA) 7
NuPAGE, 4-12% Bis-Tris #HE &R L#EAT 047, R/GMEA Excel Plus
Blot Unit (Invitrogen Corp.)ZERHAL AT 4 EBEAT HBENZE . DEN-2 % -
¥ R MR AT western ENEE{E ] DEN-2 % 545 7 MAbs1A6A-8(E
R 1A2A-1(R 5S8R 71H), BLRX DEN-2 prM %7 AR &P
HEMXES DEN-2M EHREER 1-34 B / BULiE #1T
A, LUEF A BB X B (Murray %, “B ¥ 2 URHEER
prM Fl C-prtM I iIN L ” ("Processing of the dengue virus type 2 proteins
ptM and C-prM,") J. Gen. Virol. 74 (Pt 2):175-182 (1993); Roehrig %%,
“FELEMBEE 2 BT Jamaica BEBMEONETEIRAEE”
("Monoclonal antibody mapping of the envelope glycoprotein of the
dengue 2 virus, ") Virology 246:317-328(1998)).

vi. PREM. S4 10 R 3 FRKEME ICR PR THA
. NRES 0 AR 3 A pCBD2-14-6, pCB9D2-1J-4-3, pCB8D2-2
J-2-9-1 B pEGFP MU R/NE 1001w g/1001 1 MFIEH#IT im F5.
JfikL DNA Al EndoFree Plasmid Giga kits™(Qiagen)4fitk B XL-1 & 41
Mo 3F B R R7E pH7.5 () PBS o, R X 1.00 g/u 1. 8% 100 1 g pEGFP
/B R R R, PRETEHNZES 3 ZABM—IK,
H DEN-2 /R 8% Rt Pua N 28 3 A A (84 ELISA Ff1 PRNT #ATIF
#re

vii. MEFIRE . EMERZ AN ERIMERAEDT ELISA |
RIEPUh 4 & difk i) DEN-2 5 80 F ¥ BE 77, T PRNT 38 o FI(Nt)
Pk, Wik Western EZERBRIRAI 4L DEN-2 % B & B K TUE.
WA T BT iR (Chang %5, “BRIXALNESN EHA TGP RO RFHEL
BT H A &% &FE” ("A single intramuscular injection of

recombinant plasmid DNA induces protective immunity and prevents
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Japanese encephalitis in mice,") J. Virol. 74:4244-4252 (2000)), 1¥H
DEN-2( 2 #k-16681) f1 JE( & ¥k -Nakayama) J% 8 Xt Vero 41 g 3#f 17
PRNT. JliE £ R 7E 90%HMIMERE 12D 7K ¥ (Hunt 55, “7E7E € F LI 40
TEERBARNRREEATRTR R RO EBRRERIEMTE S
K JR” ("A recombinant particulate antigen of Japanese encephalitis virus
produced in stably-transformed cells is an effective noninfectious antigen

and subunit immunogen,") J. Virol. Methods. 97:133-149 (2001)).

d. &

- | o

i DEN-2 EEHANRNBRARE. BdoiEHL 3 HEA
DEN-2 DNA Jiki#| COS-1 41 ffid# K 5€ B DEN-2 JR &) prM Al E &
R L & 5k B DEN -2 %% 8/ JE %% 8% 51| 41 & (80% DEN-20%JE B 90%
DEN -10%JE)f1#& E BERE EAFHRITETERNMA JE &
B WN REEHRAMNBTHAAER, P INEANARRE
34 WA BLIE #9993 2 1 3040 R85 359 (Chang %5, “BLRILA 4T &
AFANBFEIORKNRFEREIFMGT AR AHE" ("A single

intramuscular injection of recombinant plasmid DNA induces protective

immunity and prevents Japanese encephalitis in mice,") J. Virol. 74:4244-
4252 (2000); Davis %, “P B BiRH{E 4 DNA EE R /DB S HRE
BB, FEEIEETHEBRSERMABRKEREREAS
J&” ("West Nile virus recombinant DNA vaccine protects mouse and
horse from virus challenge and expresses in vitro a noninfectious
recombinant antigen that can be used in enzyme-linked immunosorbent
assays,") J. Virol. 75:4040-4047 (2001)). DEN-2 E 4 & A i FIB% a1 &
JEE M SR LB Ag-fB1R ELISA FiE i ER-M & ¥
COS-1 ZiMuAY IFA ¥ H 5E1FHr(Chang %5, “BLIRULA i 4 B4 UKL i
FOARMRPERBEFTGTHEMARBET” ("A single intramuscular
injection of recombinant plasmid DNA induces protective immunity and

prevents Japanese encephalitis in mice,") J. Virol. 74:4244-4252 (2000)).
REFFEREN AHEEBTFILE 48 M.
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i, 8B A #E 4 COS-1 41 R IEH) B K F R A7 B

HEMELAFRNREMN DEN-2 EREE IFA FIH—4HH S M
5 DEN-2 75 KN BIE MAbs 34T P41 (R 10; Henchal 55, “FH
B ERARM ST EE-2 RENTRENIURRER” ("Epitopic
analysis of antigenic determinants on the surface of dengue-2 virions using
monoclonal antibodies,") Am.J. Trop.Med. Hyg. 34:162-169 (1985); Roehrig
F,“FEXMBE 2 REABEFEEON R TESEEMEE” ("Monoclonal
antibody mapping of the envelope glycoprotein of the dengue 2 virus,
Jamaica,") Virology 246:317-328 (1998)). MAb REBABFE S HIRFK
EZEBULK prM M1 C BAM 3 NHUR S 8B [ N #5146 (Mandl
%, “EHEAMENRREENRE, AREAEED E 2 FKFLEN
HLIRG5#” ("Antigenic structure of the flavivirus envelope protein E at

the molecular level, using tick-borne encephalitis virus as a model,") J.
Virol. 63:564-571 (1989); Rey %, “2A A RPEAMN R RHENL
JE$EE 0 ” ("The envelope glycoprotein from tick-borne encephalitis
virus at 2A resolution,") Nature 375:291-298 (1995)). X HHWBEBH RS
¥ 2 71 3 $¢ 53 H) MAbs 775 DEN-2 BN 3 R REEAG—
MILFHRAMEERN. 45 1-57% MAbs 2 —, 1B4C-2 th B
AHERAEREEAMEUNRNER . RN, S 155714 MAbs,
2B3A-1 1 9A4D-1 F B~ 5 HFTAL pCBD2-14-6 1 pCB9D2-1J-4-3
REWE BEAMERHEESRARONRN(EEFES T, £ 10). &
REEMWEE/RTRA C3 M C4 Z£8F 100% DEN-2 E 1 90%
DEN-2 E-10% JE E MM BAEFRIEKFEHEL. 5T prM 57 H MAb
2H2, BHEEFHTA 3 FRALRIE RPURAR R 89 R N I C MAD 1A2A-1
5 DEN-2 Wi Rk MBI B 5 K REKNHEEBQFRKEIER
AMERN, AWEEOSCHE prM M E, HAEHE C.

iii. H=F DEN-2 BEAFR SN ENSWMEANBEEEAR
L8 .
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MEFHE L DEN-2 Fihids{k 48 /MBS COS-1 40 fg e £& A
BRARERB . EHFRTF RN WHEAHIREL PEG FTIEK
45 100 £%, RJEET Z BRI 2T IS R R % BB B ik 7 A
1 PEG. HEMRALRIEN S WHLRKIAANBETX PEG-UIEMZ
Al 3R ) 40 B 15 SR 2 i AT Ag-H1R ELISA 4347kl @ (3R 11).
S WHIFLEM A pCB8D2-2J-2-9-1 ( SEQ ID NO:34)% 4 i1 41 f P 4
MF, HAE 80% DEN-2 E f120% JE E #H. REEHIREREMN
®1, {847 100%DEN-2E 5 90% DEN-2 E-10% JE E #F M EA K
BLAE S 3R TP A= 4 ELISA-T A I B TR

Wetern ENZE4 7t # F TP iS5 DEN-2 EHFR ™= 4ER 5
WHR. ATHERKEK, BEEHK PEG UM Z B2 R B 41 fu 5%
¢ E¥EWFE NuPAGE BB beyk, MESERMATER L, ¥
FFl MAbs B B85 FTH DEN-2 &M & B R N1 % B GG ##1T 7747
(Bl 8A). TERIEASE S, Wetern N4 #7 B L Ag-# 3K ELISA
EREBHRBE, XRKEX N DEN-2 4R HE Q£ ¥R A WM R
pCB8D2-2J-2-9-1 #1 pCB9D2-1J-4-3 (4> %I% SEQ ID NO:46 1 44)K]
BEFW PN S . FR pCB8D2-2J-2-9-1( SEQ ID NO:46) Rix T &
KEN>WHIE, A% E, prM 1 M A . B pCBID2-1J-4-3 ( SEQ ID
NO:44)& =X B D 4w B R, H*F pCBD2-14-6 (SEQ ID NO:42)
HEYTELERRATRIKE, HEREFHNENRIEL E &
H, B RMELREST EFHRYE MAb, 1A6A-8 5t pEGFP 13EHF
Stk N (B 8A, 14-6 F1 GFP HI¥KiE a, b).

BT E pM M M EHHREAGHRTRSREENERD, FKRZX
B E AT 3 FEYH DEN-2 JINREKER M NEHEK 8 Uik
70 P B 0 BRI S & W P fE . Mem-PER IR EARRENE
(Pierce) i T A B X EHAHEHEMNELAFNEUNARK SBEE
H. BAKEAETHSBESFEKEAST. #id Ag-HiE ELISA 4]
SHMBRFKERATSRERNEN; AN, REAE—E4L
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DEN-2 Frhi¥4bi) COS-1 MM E/KE A IS5 ELISA R FHHM
FEEGR 11), XEZRRADHE 3 MRAEBMNEARRERL
FEHRE, BRENEAHIRIFIEEHBEMHARBKFE L5,

5 HAKEAZSH Ag-HtE ELISA 4R MELi# it western EiE5E
F(FE 8B). MEMARKRBE —AEAARNGKESTTKRE
I X SDS-ZE TR I Tk f B JBS R VK IR DS AT AR0RE . DAYl 2D R0 BKGE RO 1
. 5 E-, prtM-, C-, fl M ¥R £ MAbs B % T Hi 5 B S B ER
AAESERT R 3 MPEY DEN-2 FRBES~EMHLUEMNEH E M ptM

10 BEAPR. ®F M EagR0z, RAEARMANE prM LXK,
FEFRAEKFRERUAZ. REZ RO HEHE, 5EASHFARK
EREEERMOEMLER, BAKEEFEMPEKENRIEERNER
514 E M prtM LA E K7 N RITH)#T Rk (K 8A A 8B
FHE EM prM E#).

15

iv.fl 3 FiAS[E] DEN-2 T4 DNA JFUk 8 Fh /) BRI 5 8 B 25 LU AT
=R K ICR /NRZESE 0 f12E 3 ARTA 1001 g ) pCB8D2-2J-2-

9-1 ( SEQ ID NO:46), pCB9D2-1J-4-3( SEQ ID NO:44), pCBD2-14-
6( SEQ ID NO:42)8k pEGFP #id im FES&Z. D REW IR ZE K

20 3, 6, F9 AEM. RMAMEHMBFEEMN 3 6 ABMEH 1:100
1:400 HIF R RE LS A48 ELISA W€, HAEEM 9 ARHITER
W E. 9-FmiE i id PRNT # A DEN-2 1 JE f5 #4780 E . ELISA
GRERE—XREEZEFQG ALTE), FrA#S pCB8D2-2J-2-9-1 /M,
TR iE 4k, SRR A 50%H pCB9D2-1J-4-3 1 20% K pCBD2-14-

25 6 ¥f/ 5 DEN-2 WBRMNM(EK 12) Z8ME 9 A, ITEH
pCB8D2-2J-2-9-1 8% pCBD2-1J-4-3 EF #/N R E7~ T 1 DEN-2 ELISA
RREL; R, WERILAFHHEEZERR G 5 AHE 1:20,000 *F
1:708). RH 40%H) pCBD2-14-6 %%/ R KIHT DEN-2 ELISA K3 B
KF 1:100. Rk H pCB8D2-2J-2-9-1 #Z/PRK-EIH 9 FAMEN L

30 ff] DEN-2 5% 8 ) western I E/R"% EELAREEBHNE . BN

74



02807758. X

w1 2E69/861T

10

15

20

25

30

F 5% prM 1 M BB R N .

BEEAR, RIE 3 F DEN-2 JTRZEHE KM, BT 90%ER
W%, 9 R pCB8D2-2J-2-9-1 (SEQ ID NO:46) RZEHI/ME A
7 AREREFRREFNHEGER 10). RiT, WRAEM 50%HF
MR, WA 9 R/AARIMEY RS °1:40 1) PRNT HE. 7 0 HH+
MEHENLE, O MBHELELZMN 1:40 B >1:1000. H
pCB9D2-1J-4-3 SRER/PRE—F=EF Mk, H 10 A pCBD2-14-6
BRM/NRMLERRE —orehmE, KHEMNN 1:8.

HABWANEHRFR, B pCBID2-1J-4-3(SEQ ID NO:44) #l
pCB8D2-2J-2-9-1( SEQ ID NO:46)%F JE W& E EFF5, AL
B AT JE WETREERNFE. AT, SERREDATH
MRS, 90% PMESEBBERNBXFEE. HASANRETF, AX
BB kL pEGFP % I/ B Xt DEN-2 B8 JE R H A R HiE .

eiti®. BEATIJEM WN EHAFHHRPBREEEHATH
HEHMEN DEN-2 prM M1 E BEEXBA MM ESA DEN-2 kL,
pCBD2-14-6( SEQ ID NO:42). ki 4bH COS-1 4 M pr Rk i)
DEN-2 & A HFL R M B —4 MADb it IFA B.R prM f1 E BB A
AHANRNABEN SREREAREMUNY MAb RNMHEGR 10). &
i, X&EHYRGEIE DEN-2 prM 1 E XK TR BT #LH COS-1 4
FEASRE 4> Wb P K U ) DEN-2 $LIR B35 R v P (@ TR -l 3K ELISA
Rl ). sk, FAEMEHER DEN-2 prM M E XK H R R ERH A
BEHI B im. S /D B A5 DEN-2 JREFPMPUEGE 13). FBBE,
it pCBD2-14-6 ¥4b4i M= s R BERRE LG, R DEN-2
MEEORK C-RMATREB TEANERBESES . XM IFA REHE
A 7E JE 5 WN W& 40 4 M % A W £ 3 (Chang %, “RIRALA
ESTEARRES /DR RPEREI TR B AW RKE” ("A single

intramuscular injection of recombinant plasmid DNA induces protective
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immunity and prevents Japanese encephalitis in mice,") J. Virol. 74:4244-
4252 (2000); Davis %, “FHE BP/R B EHEA DNA B HERP /DR G4
BRI S, BAEMREIERENEHAGIRT AT B SRR
5”7 ("West Nile virus recombinant DNA vaccine protects mouse and horse
5 from virus challenge and expresses in vitro a noninfectious recombinant
antigen that can be used in enzymelinked immunosorbent assays,")J. Virol.
75:4040-4047 (2001)). H M, ME\EEKPHIAETHUE, HEH
Fh UKL pCBID2-1J-4-3(SEQ ID NO:44)f1 pCB8D2-2J-2-9-1(SEQ ID
NO:46), HH % DNA /#5347 1E 2 B8 4E, % DEN-2 iy C R #7 10%
10 B 20%7r %A JE #E E BE AN XEER . 7R 8 k7 R R
/K AT A AT DEN -2 ELISA Hifk o g0 2R B7R7ER 13 .

XELERE prM M E Z[E K38 B AF A 8E% W AL 1 4 Je 0 o3 36
AR AR B AR R o Xt B AR B B SRR Rk BRAE X BE B\ M I 28 W B TR
15 B, HE® prM Ml E BB ZBMZEERZ S prM A+ 38 prM-
E fiNiEH, B2 5HBERPR M5 (Allison 5, “BEE MR
REARERD E MEHX IR T4 EWE” ("Mapping of functional
elements in the stem-anchor region of tick-borne encephalitis virus
envelope protein E,") J. Virol. 73:5605-5612 (1999)).
20
FEALHG T ,H JE E BH R #H DEN-2 E ZHK C- R
MM TBE HI1P™ ## TM2, 23 DEN-2 prM AR E EBEAK
fy4rub. SR, FHZT, TM1 fl TM2 7 TBE K& #, N5IEH
[ R /pekdt. B pCBD2-14-6 1 pCBID24-3 Fiki# 4L COS-1
25 R prM M E AN EERSRFESEEE 13). SEERRY
K€ R EAR B FF5U4ALT DEN-2E BER C RimZEX . Hk C RimZEX
FIR B JE WEBRFII R ER T R E FI SR 8 P 5 R

HiAEH poM EAXN FE prM-E BB TP 4F E HA
30 JRHE XRS5 W R DER (Aberle %, “UARYHEEFRILE
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10

15

20

25

30

B\ AR R R E B E A 31T DNA £ 251 ” ("A DNA
immunization model study with constructs expressing the tick-borne
encephalitis virus envelope protein E in different physical forms,") J.
Immunol. 163:6756-6761 (1999), Allison %, “ ATV M S E BA R &
AW EHRERMYEMNAWBEEREE E” ("Synthesis and secretion of
recombinant tick-borne encephalitis virus protein E in soluble and
particulate form,") J. Virol. 69:5816-5820 (1995)). It4t, LB LIEH E
BAMAIXERS prM EAEH. WHE/EHCZBEM TS RERS
WRPBED E FNEERBRE 200-327 PREERFS (Guirakhoo %,

“BREAMANE prM AN HEBNR T T HRFMEHFESRRZT E
BEAMN R2 GHBRPRMIIFKIE” ("The Murray Valley encephalitis
virus prM protein confers acid resistance to virus particles and alters the
expression of epitopes within the R2 domain of E glycoprotein,") Virology
191:921-931 (1992)).

BEHM peM M E E/EAUK E EREHRARBEERAR
A 3 7 Den-2 HEAREMEAT, RLOEABERNFTERKTE
Bl . 4k, pCB8D2-2J-2-9-1 H1H) C Kifg 20%E FINAR=ERFH
IE DEN-2E {] 395 MEERNEH. AEMXMHEHIHREEX EM
prtM-E HBEER K&/ LR ENIXN &S E BEEHIURREER .
BT JE Z4 2 F 5% # DEN-2E i) C- K4 X 3t MAb K MM &E
FW(R 10), ML E DEN-2 B3R RFNNEIRTSE DEN-2 fFi7
M S B N B AR E I

LART, BLEFR— /M RIBBEAMR AT pM M E RAMNS W
P 9% 25 FURL I BORL A B 44, 7E PT 44 I 2 O 72 B2 A0 Ty BE Atk LA R 7 %o 58
W NETE, T REHRE C K FENT WK AEE E ZRY,
AowrEK E, REAEXSWHFE E MR (Aberle %, “HA
FYEEAAELEAERNRFEREED E WEA#HIT DNA 2%
WA AR” ("A DNA immunization model study with constructs

17
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expressing the tick-borne encephalitis virus envelope protein E in different
physical forms,") J. Immunol. 163:6756-6761 (1999)). i, 7EXBHK
TE4¥i% T DEN -2 DNA MR # /1M prM/ M A E B 53 WA R (R
13). {HE, /7K prM M E KRS ERFIEESHR P RAUHA.

5 SR, B pCB8D2-2J-2-9-1 M@k W H prM 1 E i S 7] BETE LKA
BN . MEENTROEBNZNRIEFERR T 2WEENE
B

B5EF & DEN-2 #i# DNA BHHERELNE T AREERN
10 B I(Kochel %, “EMRIEEE-2 RRER K FRF] &/ BRI M
{£” ("Inoculation of plasmids expressing the dengue-2 envelope gene

elicit neutralizing antibodies in mice,") Vaccine 15:547-552 (1997);
Konishi %, “RZX8¥ 2 MWHRBHEMGSEERK DNA ZH %
BB F BT AR RT21Z B 418” ("A DNA vaccine expressing dengue type
15 2 virus premembrane and envelope genes induces neutralizing antibody
and memory B cells in mice,") Vaccine 18:1133-1139 (2000)). A TR &
ARMEKE, CERAAFANKRE. fln, EXAEF pUCI9 FURLK
BRI CpG EMHLLE, ZRNELERAPTRIERE GM-
CSF, BAWEBAHXIMBEREFIER C- Rk 43 MEERER
20 T %t DEN-2 & # 54k K N (Porter %, “% ¥ 2 DNA Z# %/ R AR
PRI UK CpG SRR BE TN TH AN E R M ” ("Protective
efficacy of a dengue 2 DNA vaccine in mice and the effect of CpG

immuno-stimulatory motifs on antibody responses," ) Arch. Virol.

143:997-1003 (1998); Raviprakash %, “FEI 5 AR EHBHXEEH
25 FFFRE ARIE GM-CSF RIFURLY T 5 3 2 B3 DNA KKt
P14k N & 7 ("Synergistic Neutralizing Antibody Response to a
Dengue Virus Type 2 DNA Vaccine by Incorporation of Lysosome-
Associated Membrane Protein Sequences and Use of Plasmid Expressing
GM-CSE,") Virology 290:74-82 (2001)). KRFEAHK CpG HITHEH
30 EEMEAIM, BRI e UL S W R A T
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HXFFEE Thl HME TN FHRBENE R KA (Manders %, “DNA
HH B %E: CpG ELHMH R £ 1% ” ( "Immunology of DNA
vaccines:CpG motifs and antigen presentation," ) Inflamm. Res. 49:199-205
(2000)). #RTM, CpG MRS RMmERE ETHRETERL, NMAEBIT
5 RAE Th-1 N BEHNBEERFAHESEERKANTHAZFH (Smith
&, “DNAEHRIIAT” ("The regulation of DNA vaccines," )Curr. Opin.
Biotech. 12:299-303 (2001)). 7 iF #E & 7~ /) B4 Py i & K F 7 48 il
HFBRARRS THE T-HBARMNNE, BREBFREIEFRARLE
HEAGBENERHNE, AT 2K % E NS B84 R
10 (Robertson %, “Hi{f DNA BEHMHE, T&M, MK ("Assuring
the quality, safety, and efficacy of DNA vaccines,") Mol. Biotechnol.
17:143-149 (2001)). Fk, ¥%ET DNA RERLZESEMIAT OE T
B A TR R & A 3R % SOM B iR LA R B 17 prM A E B B R 40 6 AR 3%
% A IER I T A3 AL M 3k 25 (Chang %%, “3% 3 DNA & Hi: IR
15 K EI&” ("Flavivirus DNA vaccines:current status and potential,") Ann.
NY Acad. Sci. 951:272-285 (2001)). &5 KB REEF T IEITR
EHRMMAYLRL BT T DNA KR (Rodriguez %, “fN5& DNA %
$” ("Enhancing DNA immunization,") Virology 268:233-238 (2000)).
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* Bif ] B 6 )l
% %% LvO/EVNADd ¥ L Hiy (EHMURM+y E+1) BEELIBI M VI KM% T (vdAD) #
2 fifé Wy W 26 Tk S B RUE AVIH RSB M A B4E fi 8y [ )8 BV IS M BRI 7 2% S i I Gl [l
M Arowd E caradd wargdd p1sardiod yr-rargdd L-zaradd G R R EDIVO/EVNADD B+

- - IVO/evNaod OVAS HOd g2 ANWD €vNaod
€/+1 €/+1 aroyd OYAS HOd g ASY AS¥/Yd
U+ €/+1 drayd duo OVAS g ASY pdayd
€/+T VT draod duo OVAS g AND yda0d
pu 6€/+€ visaraod g HOd = ANWD dwreg | Od
pu Sh/+€ v1-1drd0d g HOd 8 AND dwegHd
SEH+E Ob/+€ L-zaraod OYAS HOd g AND €VNaDd
L-S0D 1-S0D O (WAlod | L8 Flzs
4 EL/EIEE VAT GH B 7 2 W) H T HFH Y

EVEE Nty NI A0 S o 4 Tk 0 T B o o e S T I G M 3 M T 1 2
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* 2.HWHH JE WE-RNHUER COS-1 41M# pCDIE2-7 T3 %E

A E(E-4B)RIEME A EE
Mab Mab ¥4 Y3 0 FL Y S 1 5% 5 R
P 3 S LY Thhe JEV B3 4B
Mab:

MC3 JEV ¢ 7 2+ 2+
2F2 JEV et HIN 4+ 4+
112 JEV #¢ 7t 4+ 4+
503 JEV iRt N 4+ 3+
109 YA HI 2+ 1+

N.04 D\ i) HLN 3+ 4+
201 b} 1+ 1+
203 k%) 4+ 3+
204 kI it} 2+ 2+
301 Rt HI 2+ 2+
504 W 4+ 4+

6B6C-1 R 2+ 2+
3B4C-4 VEE ; .
H1AF:
Anti-JEV 4+ 3+
Anti-WEE ; ]
PBS ; ]
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* RIBEATT wx
* Y i £ B
BN Xh I 2B Y TR E XVAAL HEMY S/1% VNG Y GIEN/S 1001 ‘T 1 oW\
IvOo/evNaod
0z> | oz | 0> A aN | aN s > > ¥4
091-0T | OV-0T | 07> | vV'T>T>T> | Te< | Te< [ 9°68°€ | 06vv | 8€-9C XVA-A[XT
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Y RO RS 35 W G35 L 3 XAA-AL %6 L-Taradd By € ¥
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R4 HAEMAFER JEV EHE R G /S B 8 008 75 FH 2

[l

3-RK 3-F i
3FPV|7APV|3EPV|7RPY
JE-VAX 0 0 100 100
pCDNA3/CAT| 0 0 0 0
pCDJE2-7 40 60 90 90
C1BJES14 10 60 80 100
pCBJE1-14 80 100 100 100

#5433 RARALMAR JEV RN E 8 ARM A DIRET

%t JEV B
L] W 5/ JEV & RIBUH G R E (%)
iR E= 244 6 7 8 9 21
JE-VAX 0 100 | 100 | 60 40 40
pCDNA3/CAT 0 100 | 80 30 30 30
pCDJE2-7 60 100 | 100 | 100 | 100 | 100
pC1BJES14 60 100 | 100 | 100 | 100 | 100
pCBJE1-14 100 100 | 100 | 100 | 100 | 100
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R 6.V A JEV-BRREF KN /D B KRGV R EA]
f%h B 5 S2BUBE JEV i R BB RE S

SRR ISR JEV B iz 4 &
] PRNT,q,, BHFER (R) | FFENHE "' | ELISA?
1xpCDJE2-7 40 4 0/11
2xpCDJE2-7 80 4 12/12 12/12
2xJE-VAX 20 3 0/16
2xpCDNA-3/CAT <10 5 0/14
1xpCDJE2-7 20 15 51 5/5
2xpCDJE2-7 40 14 8/12 7/8
2xJE-VAX 80 , 13 5/5 5/5
2xpCDNA-3/CAT <10 14 0/14

AN 1 8Y 2,100 v g FIERFUR DNA UL EFR, BH 2, 1/5
AFIER JE-VAX BHE KR TEMN. B/ o ABKRENEESERZER
HEPEAZBC AT B T PRNT iR % .

D BHERNETERNEE/ B

2, JEV ELISA-Hi4k-FHMESHY % H (= 1:400)/ E2F A
H: 23 12 AFRENLFERFRE.
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* 9. ARME DEN-2 %3 prM-E REFHNHIEZEFR, UK
SREI#4 DEN-2 f1 JEE MESX .

100% DEN-2 prM-E:

D2Kas[-438* STGTGCAGGCGCCTTCCATTTAACCACACGTAACG (SEQ ID NO:43)
CD2Notl-2402  STCGAGCGGCCGCTCAACTAATTAGGCCTGCACCATGACTC(SEQ ID

NO:49)
90% DEN-2 E & 10% JE E:
T7 SCTTATCGAAATTAATACGACTCACTATAGG (SEQ ID NO:50)

CD2BstX1-2244  SATAGATTGCTCCAAACACTIGGTGG (SEQ D NO:51)

JE-2281 5ACTCCATAGGAAAAGCCGTTCACC (SEQ ID NO:52)
CSP6 5GCGAGCTCTAGCATTTAGGTGACACTATAG (SEQ D NO:53)
DEN-2»~ =JE

90-10 284X  Leu His Gln Val PheGly Gly AlaPhe Arg Thr (SEQIDNO:55)

CTC CAC CAA GTG TTIT GGT GGT GCC TTC AGA ACA (SEQ ID

NO:54)
80% DEN-2 E & 20% JE E:
T7 SCTTATCGAAATTAATACGACTCACTATAGG (SEQ ID NO:56)

CD2BsmBI-2097 S'GAATTCGTCTCACTTCCTTTCTTAAACCAGTTGAGCTTC (SEQ ID
NO0:57)
JEBsmBI-2175  5'GGAATTCGTCTCGGAAGCACGCTGGGCAAGG (SEQ ID N0:58)
CSP6 5GCGAGCTCTAGCATTTAGGTGACACTATAG 3' (SEQ ID N0:59)
DEN-2~ ~]JE
80-2084X Asn Trp Lys Lys Gly Ser Thr Leu Gly Lys Ala (SEQ ID
NO:61)
AAC TGG TTT AAG AAA GGA AGC ACG CTG GGC GCC (SEQ ID
NO:60)
*EREBRPTRIOUMBHERUIML A BE, #HE, MTR&R

7N
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# 11. B HUEMHR ELISA R/ WA A E L& 8 DEN-2 B4
®A
JAL KR % 5 ELISA W &
PCBD2-14-6 PEG-UTIE B3GR ° <1:10
PCBD2-14-6 PEG-JiiE. ZEFIRH <1:20
RIEE R °
PCBD2-14-6 BKBEEAS &Y 1:160
pCB9D2-1J-4-3 PEG-ULIE KI3E IR ° <1:10
pCB9D2-1J-4-3 PEG-UTIE. LEEREX <1:20
HIBE IRV °
pCB9D2-1J-4-3 KR E B & © 1:80
pCB8D2-2J-2-9-1 PEG-JTIE FIEFRH ° 1:640
pCB8D2-2]-2-9-1 PEG-JliE. ZEFIREL 1:80
MR
pCB8D2-2J-2-9-1 mKIRE s &Y © 1:80
PEGFP PEG-JLUE R IR ° <1:10
PEGFP PEG-{liE. ZEERI <1:10
IR TR P
PEGFP BAKBRE S EY <1:10

* Sk @ RRLE L B3R LS 10% B Z KB (PEG)ULIE 3
ERIFLE 1/100 FIREER P
YPEG-YTIE 5555 LIS 4% L BRI % PEG, MREBRE
1/5 RELE AP .
10 © i K BB 43 4P L R 7 SR TR HEAT 1 %«
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#* 12. ICR /MNE P =FF DEN-2 E A FURi g Sk R it

kL | DRL# DEN-2 J## /) ELISA DEN-2 %% | JE f"%&
DNA® =;qH ) PRNT*
TG 3 Apvs | S 6 Mpve |RAW| PO |
B9 A BRI
KLEWE | 9 pv
1:100 | 1:400 | 1:100 | 1:400 9 A pv.
pCB8D | & ND¢ ND + + 64,000 ND ND
2-2J-2- | 1,2,4-
9-1 10
1 + + + + 64,000 | >1000 <2
2 + + + + 32,000 | >1000 <2
4 + + + + 16,000 200 <2
5 + + + + 4,000 <10 <2
6 + + + + 16,000 200 <2
7 + - + + 64,000 100 <2
8 + - + + 8,000 40 <2
9 + + + + 6,400 <2 <4
10 + + + + 64,000 >1000 <2
pCBID | & ND ND + + 1,000 ND <2¢
2-1J4- | 1-10
3
1 - - + - 400 <10 ND
2 + - + + 200 <10 ND
3 + + + + 4,000 <2 <4
4 + - + - 200 <10 ND
5 - - + + 400 <10 ND
6 + + + + 4,000 <2 2
7 - +/- - - 100 <10 ND
8 - - - - 200 <10 ND
9 + - + - 4,000 <2 <2
10 - - + + 4,000 <2 <2
pCBD2 | & ND ND + - 200 <2f <28
-14-6 1-10
1 - - - - 400 <10 ND
2,3,6-9 - - - - <100 ND ND
4 + + + + 1,000 <2 <2
5 - - + - 2,000 8 <2
10 + - - - <100 ND ND
pEGFP | IRE4 - ND - ND <100 <2 <2
1-10

'PRNT,HE BT /D HFHRK, 90% R .
b /NELUH 100p BOFRL DNA ZE58 0 BAISE 3 AT A k.
CELISA §Fi% XM 1:100 1 1:400 AR LL 07 .
5 ND, #&M
*&31,2,4,5,7,8.
&3 2,3,6-10.
g4 3 1-3,6-10.
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# 13. =7 DEN-2 B4 JUH K FHE R
JRkL IFA® Ag-f#18 ELISA % DEN-2° DEN-
ELISA W % 2PRNT®
+- | BRI | SWETUR | BUKEE | >1:100 | AIF | =L100
A&y | miES | o | HEE
B W
pCB8D2- | + E 1:640 1:80 9/9 1:6400 7/9¢
0
2J-2-9-1
pCB9D2- | + Bk <1:10 1:80 10/10 | 1:1000 0/10
1J-4-3
pCBD2- | + Bk <1:10 1:160 3/10 | 1:200 0/10
14-6
WA RPN E (FAR RERME, +80E-, 2BEERRK.
5 b 3 [ A E 4 F R A /) RUAG I3 O 1-DEN-2 ELISA WE. mMEEHEBRER

10

SR (FoANE3IA). EFTHEANREPRE=1:100 MR, BFEEIHLER
4 S ELISA .

© g BE vk 2D B N B (PRNT, k2> 90%)=>1:10 M/ BB/ AR E . %%E9I ARG,

U4 I 75

SZE BB RIFIEK 7 RART, H 3 R PRNT #HE>1:1000, 3 REE =>1:100

{H<1:1000, 1 RBE X 1:40.
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H1/85m

<110>

<120>

<130>

<150>
151>

<150>
<151>

<150>
<151>

<150>
<1515

<150>
<1515

<160>
<170>
<2105
21
212>

<213>

<220>
<223>

Q2
<2225

KEBAFRREAFRRSTE, HOR T HIABE O

(The Government of the United States of America, as represented by the
Secretary, Department of Health and Human Services, c/o Centers for

Disease Control and Prevention)
FKJIE (Chang, Gwong-Jen J)

BT R R I IR

(Nucleic Acid Vaccines for Prevention of Flavivirus Infection)
SCT032688-47

PCT/US/10764
2002-04-04

09/826, 115
2001-04-04

09/701, 536
2000-11-29

PCT/US99/12298
1999-06-03

60/087, 908
1998-06-04

61

FastSEQ for Windows Version 4.0
1

48

DNA

ANILFF5

ANLFRS#R; {E=68RaEEk

CDS
(25)... (48)
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02807758. X FoAl R HH2/85W

<221> misc 4F1E
<222> 1-48
<223> ¥ 1#85|4) 14DV389

<400> 1
cttggtacct ctagagccge cgec atg ggc aga aag caa aac aaa aga 48
Met Gly Arg Lys Gln Asn Lys Arg
1 5
210> 2
211> 8
<212> PRT

213> NLF%

<220>
223> NILFFR; &iE=8RWg%

<400> 2
Met Gly Arg Lys Gln Asn Lys Arg
1 5

<210> 3

<211> 50

<212> DNA
213> ANTJF%)

<220>
223> ANTFEFiihR, &FE=8MHERE

<221> misc_4F4L
<222> 1-50
<223> ¥ 1E514) c14DV2453

<400> 3
ttttcttttg cggecgetca aacttaageca tgecacattgg tcgctaagaa 50

<210> 4

<211> 48

<212> DNA
213> NTF%)

<220>
223> NIFp3iHlid; &iF="46mmgk

94



02807758. X FoAl R HE3/856M

<221> CDS
<222> (25)...(48)

<221> misc 4H1E
<222> (1)...(48)
<223> ¥3¥5|4) YFDV389

<400> 4
cttggtacct ctagagccge cgec atg cgt tcc cat gat gtt ctg act 48
Met Arg Ser His Asp Val Leu Thr
1 6]
210> 5
211> 8
<212> PRT

213> ANIF%

<220>
223> NITFP3#ik; K/E=Hmmas

<400> 5
Met Arg Ser His Asp Val Leu Thr
1 5

<210> 6

211> 41

<212> DNA
213> ANIF5)

<220>
223> NILFp¥iitiid; &iE=8MWEHE

<221> misc 4%1E
<222> 1-41
<92923> ¥ 1¥43|4) cYFDV2452

<400> 6
ttttecttttg cggeecgetea cgecccaact cctagagaaa C 41

<210> 7
<211> 51
<212> DNA
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02807758. X

}“?

F &R H4/8BI

213> NLF%

<220>
223> NTFHiR: &iFE=8MMER

221> CDS
<222> (25)... (54)

<221> misc_4F1E
<222> 1-54
<223> ¥ 185|4) SLEDV410

<400> 7

cttggtacct ctagagecge cgee atg tct aaa aaa aga gga ggg acc aga
Met Ser Lys Lys Arg Gly Gly Thr Arg

1

<210> 8

211> 9

<212> PRT
213> N5

<220>
223> AIFRAH#R; /E=4RaEs

<400> 8
Met Ser Lys Lys Arg Gly Gly Thr Arg
1 5

<210> 9
211> 38

<212> DNA
213> N5

<220>
223> NLFR3iiR; &iE=HBHEAE

<221> misc_4$FfE
<222> 1-38
<223> ¥ 15|14 cSLEDV2449

<400> 9

5

ttttettttg cggeecgetta ggettgeacg ctggttge

96

51

38



02807758. X

}“?

F &R H5/85I

<210>
21
212>
<213>

10
7500
DNA

<220>

<223>

221>
<2225

CbS

221>
222>
223>

<400> 10

gacggatcgg
ccgecatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagtteceg
cccgececeatt
attgacgtca
atcatatgcec
atgcccagta
tcgctattac
actcacgggg
aaaatcaacg
gtaggegtgt
ctgcttactg
gagctcgeeg

NI

(916). .. (3009)

misc_%F4F
1-7500
pCDJE 2-7

gagatctccc
aagccagtat
ttaagctaca
gegttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa

gatcccctat
ctgcteectg
acaaggcaag
ctgettegeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
cggttttgge
ctccacceca
aaatgtcgta
gtctatataa
attaatacga

ccgee atg gge aga aag
Met Gly Arg Lys

1

ANTFo#R; &E=46MAag%E

ggtcgactcet
cttgtgtgtt
gcttgaccga
atgtacgggc
ttacggggtce
atggcecgcec
ttceccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccge
gcagagctct
ctcactatag

cagtacaatc
ggaggtcget
caattgcatg
cagatatacg
attagttcat
tggetgaccg
aacgccaata
cttggcagta
taaatggcec
gtacatctac
tgggcgtega
tgggagtttg
cccattgacg
ciggctaact
ggagacccaa

tgetetgatg
gagtagtgeg
aagaatctgc
cgttgacatt
agcccatata
cccaacgacce
gggactttee
catcaagtgt
geetggeatt
gtattagtca
tageggttitg
ttttggcacce
caaatgggcg
agagaaccca
gcttggtacc

caa aac aaa aga gga gga aat gaa
Gln Asn Lys Arg Gly Gly Asn Glu
5 10

ggc tca atc atg tgg ctc geg age ttg geca gtt gtc ata get tgt geg
Gly Ser Ile Met Trp Leu Ala Ser Leu Ala Val Val Ile Ala Cys Ala

15

20

25

gga gcc atg aag ttg tcg aat ttc cag ggg aag ctt ttg atg acc atc
Gly Ala Met Lys Leu Ser Asn Phe Gln Gly Lys Leu Leu Met Thr Ile

30

35

40

97

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
951

999

1047



02807758. X FooHl & OH6/8511
aac aac acg gac att gca gac gtt atc gtg att ccc acc tca aaa gga 1095
Asn Asn Thr Asp Ile Ala Asp Val Ile Val Ile Pro Thr Ser Lys Gly

45 50 55 60

gag aac aga tgc tgg gtc cgg gca atc gac gtc gge tac atg tgt gag 1143
Glu Asn Arg Cys Trp Val Arg Ala Ile Asp Val Gly Tyr Met Cys Glu

65 70 75
gac act atc acg tac gaa tgt cct aag ctt acc atg ggc aat gat cca 1191
Asp Thr Ile Thr Tyr Glu Cys Pro Lys Leu Thr Met Gly Asn Asp Pro
80 85 90
gag gat gtg gat tgc tgg tgt gac aac caa gaa gtc tac gtc caa tat 1239
Glu Asp Val Asp Cys Trp Cys Asp Asn Gln Glu Val Tyr Val Gln Tyr
95 100 105
gga Cgg tgc acg cgg acc agg cat tcc aag cga agc agg aga tcc gtg 1287
Gly Arg Cys Thr Arg Thr Arg His Ser Lys Arg Ser Arg Arg Ser Val
110 115 120

tcg gtc caa aca cat ggg gag agt tca cta gtg aat aaa aaa gag gct 1335
Ser Val Gln Thr His Gly Glu Ser Ser Leu Val Asn Lys Lys Glu Ala

125 130 135 140

tgg ctg gat tca acg aaa gcc aca cga tat ctc atg aaa act gag aac 1383
Trp Leu Asp Ser Thr Lys Ala Thr Arg Tyr Leu Met Lys Thr Glu Asn

145 150 155
tgg atc ata agg aat cct ggc tat gct ttc ctg geg geg gta ctt gsc 1431
Trp Ile Ile Arg Asn Pro Gly Tyr Ala Phe Leu Ala Ala Val Leu Gly
160 165 170
tgg atg ctt ggc agt aac aac ggt caa cgc gtg gta ttt acc atc cte 1479
Trp Met Leu Gly Ser Asn Asn Gly Gln Arg Val Val Phe Thr Ile Leu
175 180 185
ctg ctg ttg gtc get ccg get tac agt ttt aat tgt ctg gga atg ggc 1527
Leu Leu Leu Val Ala Pro Ala Tyr Ser Phe Asn Cys Leu Gly Met Gly
190 195 200

aat cgt gac ttc ata gaa gga gcc agt gga gec act tgg gtg gac ttg 1575
Asn Arg Asp Phe Ile Glu Gly Ala Ser Gly Ala Thr Trp Val Asp Leu

205 210 215 220
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02807758. X FoHl & OHET/850
gtg ctg gaa gga gat agc tgc ttg aca atc atg gca aac gac aaa cca 1623
Val Leu Glu Gly Asp Ser Cys Leu Thr Ile Met Ala Asn Asp Lys Pro

225 230 235
aca ttg gac gtc cgc atg att aac atc gaa gct agc caa ctt gct gag 1671
Thr Leu Asp Val Arg Met Ile Asn Ile Glu Ala Ser Gln Leu Ala Glu

240 245 250
gtc aga agt tac tgc tat cat gct tca gtc act gac atc tcg acg gtg 1719
Val Arg Ser Tyr Cys Tyr His Ala Ser Val Thr Asp Ile Ser Thr Val
255 260 265
gct cgg tgc ccc acg act gga gaa gec cac aac gag aag cga gct gat 1767
Ala Arg Cys Pro Thr Thr Gly Glu Ala His Asn Glu Lys Arg Ala Asp
270 275 280

agt agc tat gtg tgc aaa caa ggc ttc act gac cgt ggg tgg ggc aac 1815
Ser Ser Tyr Val Cys Lys Gln Gly Phe Thr Asp Arg Gly Trp Gly Asn
285 290 295 300
gga tgt gga ctt ttc ggg aag gga agc att gac aca tgt gca aaa ttc 1863
Gly Cys Gly Leu Phe Gly Lys Gly Ser Ile Asp Thr Cys Ala Lys Phe

305 310 315
tce tge acc agt aaa gcg att ggg aga aca atc cag cca gaa aac atc 1911
Ser Cys Thr Ser Lys Ala Ile Gly Arg Thr Ile Gln Pro Glu Asn Ile

320 325 330
aaa tac gaa gtt ggc att ttt gtg cat gga acc acc act tcg gaa aac 1959
Lys Tyr Glu Val Gly Ile Phe Val His Gly Thr Thr Thr Ser Glu Asn
335 340 345
cat ggg aat tat tca gcg caa gtt ggg gcg tcc cag geg gea aag ttt 2007
His Gly Asn Tyr Ser Ala Gln Val Gly Ala Ser Gln Ala Ala Lys Phe
350 355 360

aca gta aca ccc aat gct cct tcg ata acc ctc aaa ctt ggt gac tac 2055
Thr Val Thr Pro Asn Ala Pro Ser Ile Thr Leu Lys Leu Gly Asp Tyr
365 370 375 380
gga gaa gtc aca ctg gac tgt gag cca agg agt gga ctg aac act gaa 2103
Gly Glu Val Thr Leu Asp Cys Glu Pro Arg Ser Gly Leu Asn Thr Glu

385 390 395
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02807758. X rooHl & HE8/8511
gcg ttt tac gtc atg acc gtg ggg tca aag tca ttt ctg gtc cat agg 2151
Ala Phe Tyr Val Met Thr Val Gly Ser Lys Ser Phe Leu Val His Arg

400 405 410
gag tgg ttt cat gac ctc gct ctc ccc tgg acg tcec cct teg age aca 2199
Glu Trp Phe His Asp Leu Ala Leu Pro Trp Thr Ser Pro Ser Ser Thr

415 420 425
gcg tge aga aac aga gaa ctc ctc atg gaa ttt gaa gag gcg cac gcce 2247
Ala Trp Arg Asn Arg Glu Leu Leu Met Glu Phe Glu Glu Ala His Ala
430 435 440
aca aaa cag tcc gtt gtt gct ctt ggg tca cag gaa gga ggc ctc cat 2295
Thr Lys Gln Ser Val Val Ala Leu Gly Ser Gln Glu Gly Gly Leu His
445 450 455 460
cag gcg ttg gca gga gecc atc gtg gtg gag tac tca agec tca gtg aag 2343
Gln Ala Leu Ala Gly Ala Ile Val Val Glu Tyr Ser Ser Ser Val Lys
465 470 475

tta aca tca ggc cac ctg aaa tgt agg ctg aaa atg gac aaa ctg gct 2391
Leu Thr Ser Gly His Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Ala

480 485 490
ctg aaa ggc aca acc tat ggc atg tgt aca gaa aaa ttc tcg ttc gcg 2439
Leu Lys Gly Thr Thr Tyr Gly Met Cys Thr Glu Lys Phe Ser Phe Ala

495 500 505
aaa aat ccg gcg gac act ggt cac gga aca gtt gtc att gaa ctc tcc 2487
Lys Asn Pro Ala Asp Thr Gly His Gly Thr Val Val Ile Glu Leu Ser
510 515 520
tac tct ggg agt gat ggc ccc tgec aaa att ccg att get tec gtt geg 2535
Tyr Ser Gly Ser Asp Gly Pro Cys Lys Ile Pro Ile Ala Ser Val Ala
525 530 535 540
age ctc aat gac atg acc ccc gtt ggg cgg ctg gtg aca gtg aac ccc 2583
Ser Leu Asn Asp Met Thr Pro Val Gly Arg Leu Val Thr Val Asn Pro
545 550 555

ttc gtc gecg act tcc agt gec age tca aag gtg ctg gtc gag atg gaa 2631
Phe Val Ala Thr Ser Ser Ala Ser Ser Lys Val Leu Val Glu Met Glu

560 565 570

100



101

02807758. X FEoBl % 9/85T
cce ccc ttec gga gac tcc tac atc gta gtt gga agg gga gac aag cag 2679
Pro Pro Phe Gly Asp Ser Tyr Ile Val Val Gly Arg Gly Asp Lys Gln

575 580 585
atc aac cac cat tgg cac aaa gct gga agce acg ctg ggc aag gec ttt 2727
Ile Asn His His Trp His Lys Ala Gly Ser Thr Leu Gly Lys Ala Phe
590 595 600
tca aca act ttg aag gga gct caa aga ctg gca gcg ttg ggce gac aca 2775
Ser Thr Thr Leu Lys Gly Ala Gln Arg Leu Ala Ala Leu Gly Asp Thr
605 610 615 620
gce tgg gac ttt gge tct att gga ggg gtc ttc aac tcc ata gga aaa 2823
Ala Trp Asp Phe Gly Ser Ile Gly Gly Val Phe Asn Ser Ile Gly Lys
625 630 635
gee gtt cac caa gtg ttt ggt ggt gecc ttc aga aca ctc ttt ggg gga 2871
Ala Val His Gln Val Phe Gly Gly Ala Phe Arg Thr Leu Phe Gly Gly
640 645 650
atg tct tgg atc aca caa ggg cta atg ggt gcc cta ctg ctc tgg atg 2919
Met Ser Trp Ile Thr Gln Gly Leu Met Gly Ala Leu Leu Leu Trp Met
655 660 665
gge gtc aac gca cga gac cga tca att get ttg gee ttec tta gec aca 2967
Gly Val Asn Ala Arg Asp Arg Ser Ile Ala Leu Ala Phe Leu Ala Thr
670 675 680
ggg get gtg ctc gtg ttc tta geg acc aat gtg cat get taa 3009
Gly Gly Val Leu Val Phe Leu Ala Thr Asn Val His Ala *
685 690 695
ttagtttgag cggccgeteg ageatgeatc tagagggece tattctatag tgtcacctaa 3069
atgctagage tcgetgatca gectcgactg tgecttctag ttgecageca tetgttgttt 3129
geeecteeee cgtgecttee ttgaccctgg aaggtgecac tcccactgte ctttcctaat 3189
aaaatgagga aattgcatcg cattgtctga gtaggtgtca ttctattctg ggggegtgegg 3249
tggggcagga cagcaagggg gaggattgge aagacaatag caggcatget ggggatgecgg 3309
tgggctctat ggcttctgag geggaaagaa ccagetgggg ctctaggggg tatccccacg 3369
cgeectgtag cggegeatta agegeggegg gtgtggtggt tacgegeage gtgaccgeta 3429
cacttgccag cgecctageg ccegetectt tegetttett cecttecttt ctegecacgt 3489
tegecggett tcccegtcaa getctaaatc ggggcatcee tttagggttc cgatttagtg 3549
ctttacggca cctcgaccce aaaaaacttg attagggtga tggttcacgt agtgggeccat 3609
cgecctgata gacggttttt cgecctttga cgttggagte cacgttcttt aatagtggac 3669
tcttgttcca aactggaaca acactcaacc ctatctcggt ctattctttt gatttataag 3729



102

02807758. X BBl % #10/85T
ggattttggg gatttcggecc tattggttaa aaaatgagct gatttaacaa aaatttaacg 3789
cgaattaatt ctgtggaatg tgtgtcagtt agggtgtgga aagtccccag gctccccagg 3849
caggcagaag tatgcaaagc atgcatctca attagtcagec aaccaggtgt ggaaagtcec 3909
caggctccee agcaggcaga agtatgcaaa gcatgcatct caattagtca gcaaccatag 3969
tcccgeecet aactccgeec atceccgecce taactccgec cagttcegee cattctcege 4029
cccatggetg actaattttt tttatttatg cagaggccga ggecgectct gectctgage 4089
tattccagaa gtagtgagga ggcttttttg gaggcctagg cttttgcaaa aagctccegg 4149
gagcttgtat atccattttc ggatctgatc aagagacagg atgaggatcg tttcgcatga 4209
ttgaacaaga tggattgcac gcaggttctc cggecgettg ggtggagagg ctattcgget 4269
atgactgggc acaacagaca atcggetget ctgatgecge cgtgttecegg ctgtecagege 4329
aggggegeee ggttettttt gtcaagaccg acctgtcegg tgccctgaat gaactgcagg 4389
acgaggcage geggetatcg tggetggeca cgacgggegt tcettgegea getgtgeteg 4449
acgttgtcac tgaagcggga agggactgge tgctattggg cgaagtgecg gggecaggate 4509
tcctgtecate tcaccttget cctgeccgaga aagtatccat catggetgat gcaatgegge 4569
ggctgecatac gettgatceg getacctgee cattcgacca ccaagecgaaa catcgecateg 4629
agcgagecacg tactcggatg gaagccggtc ttgtcgatca ggatgatctg gacgaagage 4689
atcaggggct cgegecagee gaactgtteg ccaggetcaa ggegegeatg cccgacggeg 4749
aggatctcgt cgtgacccat ggegatgect gettgecgaa tatcatggtg gaaaatggee 4809
gcttttetgeg attcatcgac tgtggeegge tgggtgtgge ggaccgetat caggacatag 4869
cgttggetac ccgtgatatt gectgaagage ttggeggega atgggetgac cgettecteg 4929
tgctttacgg tatcgecget cccgattege agegeatcge cttctatcge cttcttgacg 4989
agttcttctg agegggactc tggggttcga aatgaccgac caagegacge ccaacctgee 5049
atcacgagat ttcgattcca ccgccgectt ctatgaaagg ttgggettcg gaatcgtttt 5109
ccgggacgee ggetggatga tcctccageg cggggatcte atgetggagt tcttegecca 5169
ccccaacttg tttattgecag cttataatgg ttacaaataa agcaatagca tcacaaattt 5229
cacaaataaa gcattttttt cactgcattc tagttgtggt ttgtccaaac tcatcaatgt 5289
atcttatcat gtctgtatac cgtcgacctc tagctagage ttggegtaat catggtcata 5349
gctgtttcet gtgtgaaatt gttatccget cacaattcca cacaacatac gagecggaag — 5409
cataaagtgt aaagcctggg gtgcctaatg agtgagctaa ctcacattaa ttgegttgeg 5469
ctcactgece getttccagt cgggaaacct gtcgtgecag ctgeattaat gaatcggeca 5529
acgegegeggg agaggeggtt tgegtattgg gegetettee gettectege tcactgacte 5589
getgegeteg gtegttegge tgeggegage ggtatcaget cactcaaagg cggtaatacg 5649
gttatccaca gaatcagggg ataacgcagg aaagaacatg tgagcaaaag gccagcaaaa 5709
ggccaggaac cgtaaaaagg ccgegttget ggegttttte cataggetec gececcctga 5769
cgagcatcac aaaaatcgac gctcaagtca gaggtggega aacccgacag gactataaag 5829
ataccaggcg tttccccetg gaagetcect cgtgegetet cctgttecga ccetgeeget 5889
taccggatac ctgtccgect ttctccette gggaagegtg gegetttcte aatgetcacg 5949
ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag ctgggetgtg tgecacgaace 6009
cccegtteag ccecgaceget gegecttatc cggtaactat cgtcttgagt ccaacccggt 6069
aagacacgac ttatcgccac tggcagcagc cactggtaac aggattagca gagcgaggta 6129
tgtaggeggt gctacagagt tcttgaagtg gtggectaac tacggctaca ctagaaggac 6189
agtatttggt atctgegetc tgetgaagee agttaccttc ggaaaaagag ttggtagetc 6249
ttgatccgge aaacaaacca ccgetggtag cggtggtttt tttgtttgea agcagecagat 6309
tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc ttttctacgg ggtctgacge 6369



213> NIFF%)

<220>

223> NIk, #iE=4aRHE%k

<223> pCDJE 2-7

<400> 11

Met Gly Arg Lys Gln Asn Lys

1

Trp Leu Ala Ser Leu

Leu Ser Asn Phe Gln

35

5

20

Ala Val

Gly Lys

Val

Leu
40

Ile Ala Asp Val Ile
50
Trp Val Arg Ala Ile
65
Tyr Glu Cys Pro Lys
85
Cys Trp Cys Asp Asn

Val Ile
55

Asp Val

70

Leu Thr

Gln Glu

Arg Gly Gly Asn

10
Ile Ala Cys
25
Leu Met Thr

Pro Thr Ser Lys

Gly Tyr Met Cys

75

Met Gly Asn Asp

90

Glu Gly Ser Ile Met

15

Ala Gly Ala Met Lys

30

Ile Asn Asn Thr Asp

45

Gly Glu Asn Arg Cys
60
Glu Asp Thr Ile Thr
80
Pro Glu Asp Val Asp
95

Val Tyr Val Gln Tyr Gly Arg Cys Thr

103

02807758. X e % & E11/85M
tcagtggaac gaaaactcac gttaagggat tttggtcatg agattatcaa aaaggatctt 6429
cacctagatc cttttaaatt aaaaatgaag ttttaaatca atctaaagta tatatgagta 6489
aacttggtct gacagttacc aatgcttaat cagtgaggea cctatctcag cgatctgtcet 6549
atttcgttca tccatagttg cctgactccc cgtcgtgtag ataactacga tacgggaggg 6609
cttaccatct ggccccagtg ctgcaatgat accgcgagac ccacgetcac cggctccaga 6669
tttatcagca ataaaccagc cagccggaag ggecgagege agaagtggtc ctgecaacttt 6729
atccgectee atccagtcta ttaattgttg ccgggaaget agagtaagta gttcgccagt 6789
taatagtttg cgcaacgttg ttgccattge tacaggcatc gtggtgtcac getegtcgtt 6849
tggtatgget tcattcaget ccggttccca acgatcaagg cgagttacat gatcccccat 6909
gttgtgcaaa aaagcggtta gctecttegg tcctecgatc gttgtcagaa gtaagttgge 6969
cgcagtgtta tcactcatgg ttatggcagc actgcataat tctcttactg tcatgccatc 7029
cgtaagatge ttttctgtga ctggtgagta ctcaaccaag tcattctgag aatagtgtat 7089
gcggegaccg agttgetett geceggegte aatacgggat aataccgege cacatageag 7149
aactttaaaa gtgctcatca ttggaaaacg ttcttcgggg cgaaaactct caaggatctt 7209
accgctgttg agatccagtt cgatgtaacc cactcgtgca cccaactgat cttcageatc 7269
ttttactttc accagegttt ctgggtgagc aaaaacagga aggcaaaatg ccgcaaaaaa 7329
gggaataagg gcgacacgga aatgttgaat actcatactc ttcctttttc aatattattg 7389
aagcatttat cagggttatt gtctcatgag cggatacata tttgaatgta tttagaaaaa 7449
taaacaaata ggggttccge gcacatttcc ccgaaaagtg ccacctgacg t 7500
<210> 11
<211> 697
<212> PRT



02807758. X

}“?

&R H12/851

Arg Thr Arg

His
Thr
145
Asn
Ser
Ala
Ile
Asp
225
Arg
Cys
Thr
Cys
Phe
305
Lys
Gly
Ser
Asn
Leu
385
Met

Asp

Arg

Gly
130
Lys
Pro
Asn
Pro
Glu
210
Ser
Met
Tyr
Thr
Lys
290
Gly
Ala
Ile
Ala
Ala
370
Asp
Thr

Leu

Glu

115
Glu

Ala
Gly
Asn
Ala
195
Gly
Cys
Ile
His
Gly
275
Gln
Lys
Ile
Phe
Gln
355
Pro
Cys
Val

Ala

Leu
435

100
His

Ser
Thr
Tyr
Gly
180
Tyr
Ala
Leu
Asn
Ala
260
Glu
Gly
Gly
Gly
Val
340
Val
Ser
Glu
Gly
Leu

420
Leu

Ser
Ser
Arg
Ala
165
Gln
Ser
Ser
Thr
Ile
245
Ser
Ala
Phe
Ser
Arg
325
His
Gly
Ile
Pro
Ser
405

Pro

Met

105

Lys Arg Ser Arg

Leu
Tyr
150
Phe
Arg
Phe
Gly
Ile
230
Glu
Val
His
Thr
Ile
310
Thr
Gly
Ala
Thr
Arg
390
Lys

Trp

Glu

Val
135
Leu
Leu
Val
Asn
Ala
215
Met
Ala
Thr
Asn
Asp
295
Asp
Ile
Thr
Ser
Leu
375
Ser
Ser

Thr

Phe

120
Asn

Met
Ala
Val
Cys
200
Thr
Ala
Ser
Asp
Glu
280
Arg
Thr
Gln
Thr
Gln
360
Lys
Gly
Phe

Ser

Glu
440

Val Val Ala Leu Gly Ser Gln Glu

Lys
Lys
Ala
Phe
185
Leu
Trp
Asn
Gln
Ile
265
Lys
Gly
Cys
Pro
Thr
345
Ala
Leu
Leu
Leu
Pro

425
Glu

Arg Ser Val Ser
125

Lys Glu Ala Trp

140
Thr Glu Asn Trp
155

Val Leu Gly Trp

170

Thr Ile Leu Leu

Gly Met Gly Asn
205

Val Asp Leu Val

220
Asp Lys Pro Thr
235

Leu Ala Glu Val

250

Ser Thr Val Ala

Arg Ala Asp Ser
285

Trp Gly Asn Gly

300
Ala Lys Phe Ser
315

Glu Asn Ile Lys

330

Ser Glu Asn His

Ala Lys Phe Thr
365

Gly Asp Tyr Gly

380
Asn Thr Glu Ala
395

Val His Arg Glu

410

Ser Ser Thr Ala

Ala His Ala Thr
445

110
Val

Leu
Ile
Met
Leu
190
Arg
Leu
Leu
Arg
Arg
270
Ser
Cys
Cys
Tyr
Gly
350
Val
Glu
Phe

Trp

Trp
430

Gln
Asp
Ile
Leu
175
Leu
Asp
Glu
Asp
Ser
255
Cys
Tyr
Gly
Thr
Glu
335
Asn
Thr
Val
Tyr
Phe

415
Arg

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

Asn

Lys Gln Ser

Gly Gly Leu His Gln Ala Leu Ala
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Gly
465
His
Thr
Asp
Asp
Met
545
Ser
Asp
Trp
Lys
Gly
625
Val
Thr

Arg

Val

450

Ala Ile Val Val Glu

Leu Lys

Tyr Gly

Thr Gly
515

Gly Pro

530

Thr Pro

Ser Ala

Ser Tyr

His Lys
595

Gly Ala

610

Ser Ile

Phe Gly
Gln Gly
Asp Arg

675

Phe Leu
690

<210> 12
<211> 46
<212> DNA
213> ATF3

<220>
223> ANTFFR, #E=6mgk

Cys Arg
485

Met Cys
500
His Gly

Cys Lys

Val Gly

Ser Ser
565

Ile Val

580

Ala Gly

Gln Arg
Gly Gly
Gly Ala

645
Leu Met
660

Ser Ile

Ala Thr

<221> misc_%¥14E
<222> 1-46
<223> WN 466

470
Leu

Thr
Thr
Ile
Arg
550
Lys
Val
Ser
Leu
Val
630
Phe
Gly

Ala

Asn

455

Tyr Ser Ser Ser

Lys Met Asp

Glu
Val
Pro
535
Leu
Val
Gly
Thr
Ala
615
Phe
Arg
Ala

Leu

Val
695

Lys
Val
520
Ile
Val
Leu
Arg
Leu
600
Ala
Asn
Thr
Leu
Ala

680
His

Phe
505
Ile
Ala
Thr
Val
Gly
585
Gly
Leu
Ser
Leu
Leu
665

Phe

Ala

460

Val Lys Leu Thr Ser Gly
475

480

Lys Leu Ala Leu Lys Gly Thr

490

Ser Phe Ala Lys Asn

Glu Leu Ser Tyr

525

Ser Val Ala Ser

540

Val Asn Pro Phe

555

Glu Met Glu Pro

570

Asp Lys Gln Ile

Lys Ala Phe Ser

605

Gly Asp Thr Ala

620

Ile Gly Lys Ala

635

Phe Gly Gly Met

650

Leu Trp Met Gly

Leu Ala Thr Gly

105

685

510
Ser

Leu
Val
Pro
Asn
590
Thr
Trp
Val
Ser
Val

670
Gly

495
Pro Ala

Gly Ser

Asn Asp

Ala Thr
560
Phe Gly
575
His His
Thr Leu
Asp Phe
His Gln
640
Trp Ile
655

Asn Ala

Val Leu



02807758. X FooAl &K F14/851

<400> 12
cttggtacce gtctcggege cgtgacccectc tcgaacttec agggcea 46

<210> 13
<211> 43
<212> DNA

Q213> ANIF%

<220>
223> ANTR3H#R; &E=6RE%

<221> misc_ 4%#%E
<222> 1-43
<223> CWN2444

<400> 13
agaggcactt gcacgtgegg acttccgeeg gegaaaaaga aaa 43

<210> 14
211> 24
<212> PRT
213> ANTFP3

<220>
223> ANTRHHR; &E=8WEK%k

223> JEfE%

<400> 14
Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser Leu Ala
1 5 10 15
Val Val Ile Ala Cys Ala Gly Ala
20

<210> 15
<211> 5308
<212> DNA

213> AIR%)

<220>
223> NTFFlHid; &E=6mMEH

<221> CDS
<222> (911)... (2987)
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<221> misc_$FE

222> (1)..
<223> pCBWN

<400> 15

gacggatcgg
ccgcatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttccg
ccegeccatt
attgacgtca
atcatatgcc
atgcccagta
tcgctattac
gactcacggg
caaaatcaac
ggtaggcgtyg
actgcttact

cgeegeegece

. (5308)

gagatctccc
aagccagtat
ttaagctaca
gegttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgcce
catgacctta
catggtgatg
gatttccaag
gggactttce
tacggtggga
ggcttatcga

gatccectat
ctgeteectg
acaaggcaag
ctgettegeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
cggtttttge
tcteccacccee
aaaatgtcgt
ggtctatata
aattaatacg

ggtgcactct
cttgtgtgtt
gcttgaccga
atgtacgggc
ttacggggtc
atggcccgcec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
cagtacatca
attgacgtca
aacaactccg
agcagagctc
actcactata

cagtacaatc
ggaggteget
caattgcatg
cagatatacg
attagttcat
tggetgaccg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
atgggcgtgg
atgggagttt
cccecattgac
tctggctaac
gggagaccca

atg ggc aag agg tcc gcce gge tca atc atg tgg
Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala

1

5

agce
Ser

ttc
Phe
30

gte
Val

gca
Ala

CcCa
Pro

ttg gca
Leu Ala
15

cag gsgc
Gln Gly

atc acg
Ile Thr

atg gat
Met Asp

gtg ctg
Val Leu
80

gtt gtc ata gct
Val Val Ile Ala
20

aag gtg atg atg
Lys Val Met Met
35

att cca aca gct
Ile Pro Thr Ala
50

gtg gga tac atg
Val Gly Tyr Met
65

tcg gct ggt aat
Ser Ala Gly Asn

tgt gca ggc gcce
Cys Ala Gly Ala

acg gta aat gct
Thr Val Asn Ala
40

gct gga aag aac
Ala Gly Lys Asn
55

tgc gat gat act
Cys Asp Asp Thr
70

gat cca gaa gac
Asp Pro Glu Asp
85

10
gtg acc ctc
Val Thr

25

Leu

act gac
Thr Asp

gte
Val

att
Ile

cta tgc
Leu Cys

tat
Tyr
75

atc act
Ile Thr

atc gac tgt
Ile Asp Cys
90

107

tgctetgatg
gagtagtgceg
aagaatctgce
cgttgacatt
agcccatata
cccaacgacc
gggactttcc
catcaagtgt
gcctggeatt
gtattagtca
atageggttt
gttttggecac
gcaaatgggce
tagagaaccc
agettggtac
ctc gcg

tcg aac

Ser Asn

gat
Asp
45

aca
Thr

gte
Val
60

aga
Arg

gaa tgc

Glu Cys

tgg tgc

Trp Cys

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
949

997

1045

1093

1141

1189
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aca aag tca gca gtc tac gtc agg tat gga aga tgc acc aag aca cgc 1237
Thr Lys Ser Ala Val Tyr Val Arg Tyr Gly Arg Cys Thr Lys Thr Arg

95 100 105
cac tca aga cgc agt cgg agg tca ctg aca gtg cag aca cac gga gaa 1285
His Ser Arg Arg Ser Arg Arg Ser Leu Thr Val Gln Thr His Gly Glu
110 115 120 125
agc act cta gcg aac aag aag ggg gct tgg atg gac agc acc aag gcc 1333
Ser Thr Leu Ala Asn Lys Lys Gly Ala Trp Met Asp Ser Thr Lys Ala

130 135 140
aca agg tat ttg gta aaa aca gaa tca tgg atc ttg agg aac cct gga 1381
Thr Arg Tyr Leu Val Lys Thr Glu Ser Trp Ile Leu Arg Asn Pro Gly
145 150 155
tat gcc ctg gtg gea gec gtc att ggt tge atg ctt ggg agec aac acc 1429
Tyr Ala Leu Val Ala Ala Val Ile Gly Trp Met Leu Gly Ser Asn Thr
160 165 170

atg cag aga gtt gtg ttt gtc gtg cta ttg ctt ttg gtg geec cca gect 1477
Met Gln Arg Val Val Phe Val Val Leu Leu Leu Leu Val Ala Pro Ala

175 180 185
tac agc ttc aac tgc ctt gga atg agc aac aga gac ttc ttg gaa gga 1525
Tyr Ser Phe Asn Cys Leu Gly Met Ser Asn Arg Asp Phe Leu Glu Gly
190 195 200 205
gtg tct gga gca aca tgg gtg gat ttg gtt ctc gaa ggc gac age tgce 1573
Val Ser Gly Ala Thr Trp Val Asp Leu Val Leu Glu Gly Asp Ser Cys

210 215 220
gtg act atc atg tct aag gac aag cct acc atc gat gtg aag atg atg 1621
Val Thr Ile Met Ser Lys Asp Lys Pro Thr Ile Asp Val Lys Met Met
225 230 235
aat atg gag gcg gcc aac ctg gca gag gtc cge agt tat tge tat ttg 1669
Asn Met Glu Ala Ala Asn Leu Ala Glu Val Arg Ser Tyr Cys Tyr Leu
240 245 250

get ace gtc age gat ctc tcc acc aaa get geg tge ccg acc atg gga 1717
Ala Thr Val Ser Asp Leu Ser Thr Lys Ala Ala Cys Pro Thr Met Gly

255 260 265
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gaa gct cac aat gac aaa cgt gct gac cca get ttt gtg tge aga caa 1765
Glu Ala His Asn Asp Lys Arg Ala Asp Pro Ala Phe Val Cys Arg Gln
270 275 280 285
gga gtg gtg gac agg ggc tgg ggc aac ggc tgc gga cta ttt gge aaa 1813
Gly Val Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Leu Phe Gly Lys

290 295 300
gga agc att gac aca tgc gcc aaa ttt gec tge tct acc aag gca ata 1861
Gly Ser Ile Asp Thr Cys Ala Lys Phe Ala Cys Ser Thr Lys Ala Ile
305 310 315
gga aga acc atc ttg aaa gag aat atc aag tac gaa gtg gcc att ttt 1909
Gly Arg Thr Ile Leu Lys Glu Asn Ile Lys Tyr Glu Val Ala Ile Phe
320 325 330
gtc cat gga cca act act gtg gag tcg cac gga aac tac tcc aca cag 1957
Val His Gly Pro Thr Thr Val Glu Ser His Gly Asn Tyr Ser Thr Gln
335 340 345
gtt gga gcc act cag gca ggg aga titc agc atc act cct geg geg cct 2005
Val Gly Ala Thr Gln Ala Gly Arg Phe Ser Ile Thr Pro Ala Ala Pro
350 355 360 365
tca tac aca cta aag ctt gga gaa tat gga gag gtg aca gtg gac tgt 2053
Ser Tyr Thr Leu Lys Leu Gly Glu Tyr Gly Glu Val Thr Val Asp Cys
370 375 380
gaa cca cgg tca ggg att gac acc aat gca tac tac gtg atg act gtt 2101
Glu Pro Arg Ser Gly Ile Asp Thr Asn Ala Tyr Tyr Val Met Thr Val
385 390 395
gga aca aag acg ttc ttg gtc cat cgt gag tgg ttc atg gac ctc aac 2149
Gly Thr Lys Thr Phe Leu Val His Arg Glu Trp Phe Met Asp Leu Asn
400 405 410
ctc cct tgg agc agt gct gga agt act gtg tgg agg aac aga gag acg 2197
Leu Pro Trp Ser Ser Ala Gly Ser Thr Val Trp Arg Asn Arg Glu Thr
415 420 425
tta atg gag ttt gag gaa cca cac gcc acg aag cag tct gtg ata gca 2245
Leu Met Glu Phe Glu Glu Pro His Ala Thr Lys Gln Ser Val Ile Ala
430 435 440 445
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ttg ggc tca caa gag gga gct ctg cat caa get ttg get gga gee att 2293
Leu Gly Ser Gln Glu Gly Ala Leu His Gln Ala Leu Ala Gly Ala Ile

450 455 460
cct gtg gaa ttt tca agc aac act gtc aag ttg acg tcg ggt cat ttg 2341
Pro Val Glu Phe Ser Ser Asn Thr Val Lys Leu Thr Ser Gly His leu

465 470 475
aag tgt aga gtg aag atg gaa aaa ttg cag ttg aag gga aca acc tat 2389
Lys Cys Arg Val Lys Met Glu Lys Leu Gln Leu Lys Gly Thr Thr Tyr
480 485 490
gge gtc tgt tca aag get ttc aag ttt ctt ggg act ccc geg gac aca 2437
Gly Val Cys Ser Lys Ala Phe Lys Phe Leu Gly Thr Pro Ala Asp Thr
495 500 505

ggt cac ggc act gtg gtg ttg gaa ttg cag tac act ggc acg gat gga 2485
Gly His Gly Thr Val Val Leu Glu Leu Gln Tyr Thr Gly Thr Asp Gly
510 515 520 525
cct tge aaa gtt cct atc tcg tca gtg get tca ttg aac gac cta acg 2533
Pro Cys Lys Val Pro Ile Ser Ser Val Ala Ser Leu Asn Asp Leu Thr

530 535 540
cca gtg gge aga ttg gtc act gtc aac cct ttt gtt tca gtg gec acg 2581
Pro Val Gly Arg Leu Val Thr Val Asn Pro Phe Val Ser Val Ala Thr

545 550 555
gce aac get aag gtc ctg att gaa ttg gaa cca ccc ttt gga gac tca 2629
Ala Asn Ala Lys Val Leu Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser
560 565 570
tac ata gtg gtg ggc aga gga gaa caa cag atc aat cac cat tgg cac 2677
Tyr Ile Val Val Gly Arg Gly Glu Gln Gln Ile Asn His His Trp His
575 580 585

aag tct gga agc age att ggc aaa gcc ttt aca acc acc ctc aaa gga 2725
Lys Ser Gly Ser Ser Ile Gly Lys Ala Phe Thr Thr Thr Leu Lys Gly
590 595 600 605
gcg cag aga cta gcc gct cta gga gac aca get tgg gac ttt gga tca 2773
Ala Gln Arg Leu Ala Ala Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser

610 615 620
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gtt gga ggg gtg ttc acc tca gtt ggg aag gct gtc cat caa gtg ttc 2821
Val Gly Gly Val Phe Thr Ser Val Gly Lys Ala Val His Gln Val Phe

625 630 635
gga gga gea ttc cge tca ctg ttc gga gge atg tcc tgg ata acg caa 2869
Gly Gly Ala Phe Arg Ser Leu Phe Gly Gly Met Ser Trp Ile Thr Gln
640 645 650
gga ttg ctg ggg get cte ctg ttg tgg atg gge atc aat gct cgt gat 2917
Gly Leu Leu Gly Ala Leu Leu Leu Trp Met Gly Ile Asn Ala Arg Asp
655 660 665

agg tcc ata gct ctc acg ttt ctc gca gtt gga gga gtt ctg ctc tte 2965
Arg Ser Ile Ala Leu Thr Phe Leu Ala Val Gly Gly Val Leu Leu Phe

670 675 680 685

ctc tce gtg aac gtg cac gcec t gaaggecggee getcgageat geatctagag 3017
Leu Ser Val Asn Val His Ala

690

ggecctatte tatagtgtca cctaaatget agagcetcget gatcagecte gactgtgeet 3077
tctagttgee agccatctgt tgtttgecee tcccecegtge cttecttgac cctggaaggt 3137
gccactccca ctgtccttte ctaataaaat gaggaaattg catcgeattg tctgagtagg 3197
tgtcattcta ttctggegee tgggetggegg caggacagea agggggagga ttgggaagac 3257
aatagcaggc atgctgggga tgeggtggge tctatggett ctgaggegga aagaaccagce 3317
tgcattaatg aatcggccaa cgegegggga gaggeggttt gegtattggg cgetettceg 3377
cttecteget cactgactcg ctgegetegg tegttegget geggegageg gtatcagete 3437
actcaaaggc ggtaatacgg ttatccacag aatcagggga taacgcagga aagaacatgt 3497
gagcaaaagg ccagcaaaag gccaggaacc gtaaaaaggce cgegttgetg gegtttttee 3557
ataggctceg cccccctgac gagcatcaca aaaatcgacg ctcaagtcag aggtggegaa 3617
acccgacagg actataaaga taccaggcgt ttccccetgg aagctcccte gtgegetete 3677
ctgttcegac cctgecgett accggatace tgtcegectt tctccetteg ggaagegtgg 3737
cgetttctca tagetcacge tgtaggtatc tcagttcggt gtaggtcgtt cgetccaage 3797
tgggctgtgt geacgaacce cecgttcage ccgaccgetg cgecttatce ggtaactate 3857
gtcttgagte caacccggta agacacgact tatcgccact ggcagcagcc actggtaaca 3917
ggattagcag agcgaggtat gtaggeggtg ctacagagtt cttgaagtgg tgecctaact 3977
acggctacac tagaagaaca gtatttggta tctgegetct getgaageca gttaccttcg 4037
gaaaaagagt tggtagctct tgatccggeca aacaaaccac cgetggtage ggtggttttt 4097
ttgtttgcaa gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat cctttgatct 4157
tttctacggg gtctgacget cagtggaacg aaaactcacg ttaagggatt ttggtcatga 4217
gattatcaaa aaggatcttc acctagatcc ttttaaatta aaaatgaagt tttaaatcaa 4277
tctaaagtat atatgagtaa actiggtctg acagttacca atgcttaatc agtgaggcac 4337
ctatctcage gatctgtcta tttcgttcat ccatagttge ctgactccce gtcgtgtaga 4397
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taactacgat acgggagggc ttaccatctg gccccagtge tgcaatgata ccgegagacc 4457
cacgctcacc ggectccagat ttatcagcaa taaaccagcec agccggaagg gecgagegea 4517
gaagtggtcc tgcaacttta tccgectcca tccagtctat taattgttge cgggaageta 4577
gagtaagtag ttcgecagtt aatagtttge gcaacgttgt tgccattget acaggcatceg 4637
tggtgtcacg ctegtegttt ggtatggett cattcagetc cggttcccaa cgatcaagge 4697
gagttacatg atcccccatg ttgtgcaaaa aageggttag ctcctteggt cctecgateg 4757
ttgtcagaag taagttggcc gcagtgttat cactcatggt tatggcagca ctgcataatt 4817
ctcttactgt catgccatce gtaagatget tttctgtgac tggtgagtac tcaaccaagt — 4877
cattctgaga atagtgtatg cggcgaccga gttgectcttg cccggegtca atacgggata 4937
ataccgegee acatagcaga actttaaaag tgctcatcat tggaaaacgt tcttcgggge 4997
gaaaactctc aaggatctta ccgetgttga gatccagttc gatgtaaccc actcgtgcac 5057
ccaactgatc ttcagecatct tttactttca ccagegttic tgggtgagca aaaacaggaa 5117
ggcaaaatge cgcaaaaaag ggaataaggg cgacacggaa atgttgaata ctcatactct 5177
tcctttttca atattattga agcatttatc agggttattg tctcatgage ggatacatat 5237
ttgaatgtat ttagaaaaat aaacaaatag gggttccgeg cacatttccc cgaaaagtge 5297
cacctgacgt ¢ 5308
<210> 16
<211> 692
<212> PRT

213> ANTFF5)

<220>

223> NIF5)iiid; &E=5mMmEH%

<223> pCBWN

<400> 16

Met Gly Lys
1

Val Val Ile

Lys Val Met
35
Ile Pro Thr
50
Val Gly Tyr
65
Ser Ala Gly

Ala Val Tyr

Arg Ser Arg
115

Arg

5
Ala
20
Met Thr Va

Ala Ala Gl

Met Cys As

70
Asp Pr
85

Arg Ty

Asn

Val
100

Arg Ser Le

Ser Ala Gly Ser Ile Met

Cys Ala Gly Ala Val Thr

Trp
10
Leu

25

1 Asn Ala
40
y Lys Asn
55
p Asp Thr

o Glu Asp

r Gly Arg

u Thr Val
120

Thr Asp

Leu Cys

Ile Thr

Ile Asp

Cys Thr

105
Gln Thr

Val

Ile

Tyr
75
Cys
90

Lys

112

Leu Ala Ser Leu Ala

15

Ser Asn Phe Gln Gly

30

Thr Asp Val Ile

45

Val Arg Ala Met

60

Glu Cys Pro Val
Trp Cys Thr Lys
Thr Arg His Ser

110
His Gly Glu Ser Thr

125

Thr

Asp

Leu
80
Ser
95

Arg

Leu
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Ala
Leu
145
Val
Val
Asn
Ala
Met
225
Ala
Ser
Asn
Asp
Asp
305
Ile
Pro
Thr
Leu
Ser
385
Thr
Ser

Phe

Gln

Asn
130
Val
Ala
Val
Cys
Thr
210
Ser
Ala
Asp
Asp
Arg
290
Thr
Leu
Thr
Gln
Lys
370
Gly
Phe
Ser

Glu

Glu
450

Lys
Lys
Ala
Phe
Leu
195
Trp
Lys
Asn
Leu
Lys
275
Gly
Cys
Lys
Thr
Ala
355
Leu
Ile
Leu
Ala
Glu

435
Gly

Lys
Thr
Val
Val
180
Gly
Val
Asp
Leu
Ser
260
Arg
Trp
Ala
Glu
Val
340
Gly
Gly
Asp
Val
Gly
420

Pro

Ala

Phe Ser Ser Asn

465

Gly
Glu
Ile
165
Val
Met
Asp
Lys
Ala
245
Thr
Ala
Gly
Lys
Asn
325
Glu
Arg
Glu
Thr
His
405
Ser
His
Leu

Thr

Ala
Ser
150
Gly
Leu
Ser
Leu
Pro
230
Glu
Lys
Asp
Asn
Phe
310
Ile
Ser
Phe
Tyr
Asn
390
Arg
Thr
Ala
His

Val
470

Trp
135
Trp
Trp
Leu
Asn
Val
215
Thr
Val
Ala
Pro
Gly
295
Ala
Lys
His
Ser
Gly
375
Ala
Glu
Val

Thr

Gln
455

Met
Ile
Met
Leu
Arg
200
Leu
Ile
Arg
Ala
Ala
280
Cys
Cys
Tyr
Gly
Ile
360
Glu
Tyr
Trp
Trp
Lys

440
Ala

Asp
Leu
Leu
Leu
185
Asp
Glu
Asp
Ser
Cys
265
Phe
Gly
Ser
Glu
Asn
345
Thr
Val
Tyr
Phe
Arg
425

Gln

Leu

Lys Leu Thr

Ser Thr

Arg Asn
155

Gly Ser

170

Val Ala

Phe Leu

Gly Asp

Val Lys
235

Tyr Cys

250

Pro Thr

Val Cys
Leu Phe
Thr Lys
315
Val Ala
330
Tyr Ser
Pro Ala
Thr Val
Val Met
395
Met Asp
410
Asn Arg
Ser Val
Ala Gly
Ser Gly

475

113

Lys Ala
140
Pro Gly

Asn Thr

Pro Ala

Glu Gly
205

Ser Cys

220

Met Met

Tyr Leu

Met Gly

Arg Gln
285
Gly Lys
300
Ala Ile

Ile Phe

Thr Gln

Ala Pro
365

Asp Cys

380

Thr Val

Leu Asn

Glu Thr

Ile Ala
445

Ala Ile

460

His Leu

Thr
Tyr
Met
Tyr
190
Val
Val
Asn
Ala
Glu
270
Gly
Gly
Gly
Val
Val
350
Ser
Glu
Gly
Leu
Leu
430
Leu

Pro

Lys

Arg
Ala
Gln
175
Ser
Ser
Thr
Met
Thr
255
Ala
Val
Ser
Arg
His
335
Gly
Tyr
Pro
Thr
Pro
415
Met
Gly

Val

Cys

Tyr
Leu
160
Arg
Phe
Gly
Ile
Glu
240
Val
His
Val
Ile
Thr
320
Gly
Ala
Thr
Arg
Lys
400
Trp
Glu
Ser

Glu

Arg
480
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Val Lys Met Glu Lys Leu Gln Leu Lys Gly Thr Thr Tyr Gly Val Cys
485 490 495
Ser Lys Ala Phe Lys Phe Leu Gly Thr Pro Ala Asp Thr Gly His Gly
500 505 510
Thr Val Val Leu Glu Leu Gln Tyr Thr Gly Thr Asp Gly Pro Cys Lys
515 520 525
Val Pro Ile Ser Ser Val Ala Ser Leu Asn Asp Leu Thr Pro Val Gly
530 535 540
Arg Leu Val Thr Val Asn Pro Phe Val Ser Val Ala Thr Ala Asn Ala
545 550 555 560
Lys Val Leu Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser Tyr Ile Val
565 570 575
Val Gly Arg Gly Glu Gln Gln Ile Asn His His Trp His Lys Ser Gly
580 585 590
Ser Ser Ile Gly Lys Ala Phe Thr Thr Thr Leu Lys Gly Ala Gln Arg
595 600 605
Leu Ala Ala Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val Gly Gly
610 615 620
Val Phe Thr Ser Val Gly Lys Ala Val His Gln Val Phe Gly Gly Ala
625 630 635 640
Phe Arg Ser Leu Phe Gly Gly Met Ser Trp Ile Thr Gln Gly Leu Leu
645 650 655
Gly Ala Leu Leu Leu Trp Met Gly Ile Asn Ala Arg Asp Arg Ser Ile
660 665 670
Ala Leu Thr Phe Leu Ala Val Gly Gly Val Leu Leu Phe Leu Ser Val
675 680 685
Asn Val His Ala
690

<210> 17
<211> 5334
<212> DNA
213> ANIJF%)

<220>
223> NTFFHd; RiE=8mmeExk

<221> CDS
<222> (916). .. (3007)

<221> misc 4F1E

<222> (1)... (5334)
<223> pCBJE 1-14

114
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<400> 17
gacggatcgg gagatctccc gatcccctat ggtgecactct cagtacaatc tgetctgatg 60
ccgecatagtt aagccagtat ctgeteecetg cttgtgtgtt ggaggtcget gagtagtgeg 120
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgce 180
ttagggttag gegttttgeg ctgettegeg atgtacggge cagatatacg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggccegec tggetgaccg cccaacgacce 360
cccgeccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcee 420
attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccce gectggceatt 540
atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600
tcgetattac catggtgatg cggttttgegc agtacatcaa tgggcgtgga tageggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcace 720
aaaatcaacg ggactttcca aaatgtcgta acaactccge cccattgacg caaatgggeg 780
gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgecttactg gettatcgaa attaatacga ctcactatag ggagacccaa gettggtace 900
tctagagecg ccgec atg gge aga aag caa aac aaa aga gga gga aat gaa 951
Met Gly Arg Lys Gln Asn Lys Arg Gly Gly Asn Glu
1 5 10
ggc tca atc atg tgg ctc gcg age ttg geca gtt gtc ata get tgt geg 999
Gly Ser Ile Met Trp Leu Ala Ser Leu Ala Val Val Ile Ala Cys Ala
15 20 25
gga gce atg aag ttg tcg aat ttc cag ggg aag ctt ttg atg acc atc 1047
Gly Ala Met Lys Leu Ser Asn Phe Gln Gly Lys Leu Leu Met Thr Ile
30 35 40
aac aac acg gac att gca gac gtt atc gtg att ccc acc tca aaa gga 1095
Asn Asn Thr Asp Ile Ala Asp Val Ile Val Ile Pro Thr Ser Lys Gly
45 50 55 60
gag aac aga tgc tgg gtc cgg gca atc gac gtc gge tac atg tgt gag 1143
Glu Asn Arg Cys Trp Val Arg Ala Ile Asp Val Gly Tyr Met Cys Glu
65 70 75
gac act atc acg tac gaa tgt cct aag ctt acc atg ggc aat gat cca 1191
Asp Thr Ile Thr Tyr Glu Cys Pro Lys Leu Thr Met Gly Asn Asp Pro
80 85 90
gag gat gtg gat tgc tgg tgt gac aac caa gaa gtc tac gtc caa tat 1239
Glu Asp Val Asp Cys Trp Cys Asp Asn Gln Glu Val Tyr Val Gln Tyr
95 100 105

115
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gga
Gly

teg
Ser
125

tgg
Trp

tgg
Trp

tgg
Trp

ctg
Leu

aat
Asn
205

gtg
Val

aca
Thr

gtc
Val

get
Ala

cgg
Arg
110

gte
Val

ctg
Leu

atc
Ile

atg
Met

ctg
Leu
190

cgt
Arg

ctg
Leu

tig
Leu

aga
Arg

Cg8
Arg
270

tge
Cys

caa
Gln

gat
Asp

ata
Ile

ctt

Leu
175

ttg
Leu

gac
Asp

gaa
Glu

gac
Asp

agt
Ser
255

tgc
Cys

acg
Thr

aca
Thr

tca
Ser

agg
Arg
160

g8C
Gly

gtc
Val

ttc
Phe

gga
Gly

gtc
Val
240

tac
Tyr

cce

cgg
Arg

cat
His

acg
Thr
145

aat
Asn

agt
Ser

get
Ala

ata
Ile

gat
Asp
225

cge
Arg

tge
Cys

acg

acc
Thr

ggg
Gly
130

aaa

Lys

cct
Pro

aac

Asn

ccg
Pro

gaa
Glu
210

agce
Ser

atg
Met

tat
Tyr

act

Pro Thr Thr

agg
Arg
115

gag

Glu

gee
Ala

ggc
Gly

aac
Asn

get
Ala
195

gga
Gly

tgc
Cys

att
Ile

cat
His

gga

275

cat
His

agt
Ser

aca
Thr

tat
Tyr

ggt
Gly
180

tac
Tyr

gec
Ala

ttg
Leu

aac
Asn

gct

tce
Ser

tca
Ser

cga
Arg

gct
Ala
165

caa

Gln

agt
Ser

agt
Ser

aca
Thr

atc
Ile
245

tca

aag
Lys

cta
Leu

tat
Tyr
150

tte

Phe

cge
Arg

ttt
Phe

gga
Gly

atc
Ile
230

gaa
Glu

gtc

Ala Ser Val

260

gaa gcc cac
Gly Glu Ala His

cga
Arg

gtg
Val
135

ctc

Leu

ctg
Leu

gtg
Val

aat
Asn

gee
Ala
215

atg
Met

get
Ala

act
Thr

aac
Asn

116

age
Ser
120

aat

Asn

atg
Met

gCE
Ala

gta
Val

tgt
Cys
200

act
Thr

geca
Ala

agce
Ser

gac
Asp

gag

agg
Arg

aaa
Lys

aaa
Lys

gcg
Ala

ttt
Phe
185

ctg

Leu

tgg
Trp

aac
Asn

caa
Gln

atc
Ile
265

aag

aga
Arg

aaa
Lys

act
Thr

gta
Val
170

acc
Thr

gga
Gly

gtg
Val

gac
Asp

ctt

Leu
250

tcg
Ser

Ccga

tce
Ser

gag
Glu

gag
Glu
155

ctt
Leu

atc
Ile

atg
Met

gac
Asp

aaa
Lys
235

get
Ala

acg
Thr

get

gtg
Val

gct
Ala
140

aac
Asn

ggc
Gly

cte
Leu

g8C
Gly

ttg
Leu
220

cca
Pro

gag
Glu

gtg
Val

gat

Glu Lys Arg Ala Asp

280

1287

1335

1383

1431

1479

1527

1575

1623

1671

1719

1767
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agt agc tat gtg tgc aaa caa ggc ttc act gac cgt ggg tgg ggC aac 1815
Ser Ser Tyr Val Cys Lys Gln Gly Phe Thr Asp Arg Gly Trp Gly Asn
285 290 295 300
gga tgt gga ctt ttc gge aag gga age att gac aca tgt gca aaa ttc 1863
Gly Cys Gly Leu Phe Gly Lys Gly Ser Ile Asp Thr Cys Ala Lys Phe

305 310 315
tce tge acc agt aaa geg att ggg aga aca atc cag cca gaa aac atc 1911
Ser Cys Thr Ser Lys Ala Ile Gly Arg Thr Ile Gln Pro Glu Asn Ile
320 325 330
aaa tac gaa gtt ggc att ttt gtg cat gga acc acc act tcg gaa aac 1959
Lys Tyr Glu Val Gly Ile Phe Val His Gly Thr Thr Thr Ser Glu Asn
335 340 345
cat ggg aat tat tca gcg caa gtt ggg gcg tcc cag geg geca aag ttt 2007
His Gly Asn Tyr Ser Ala Gln Val Gly Ala Ser Gln Ala Ala Lys Phe
350 355 360
aca gta aca ccc aat gct cct tcg ata acc ctc aaa ctt ggt gac tac 2055
Thr Val Thr Pro Asn Ala Pro Ser Ile Thr Leu Lys Leu Gly Asp Tyr
365 370 375 380
gga gaa gtc aca ctg gac tgt gag cca agg agt gga ctg aac act gaa 2103
Gly Glu Val Thr Leu Asp Cys Glu Pro Arg Ser Gly Leu Asn Thr Glu
385 390 395
gcg ttt tac gtc atg acc gtg ggg tca aag tca ttt ctg gtc cat agg 2151
Ala Phe Tyr Val Met Thr Val Gly Ser Lys Ser Phe Leu Val His Arg
400 405 410
gag tgg ttt cat gac ctc get ctc ccc tgg acg tce cct tcg age aca 2199
Glu Trp Phe His Asp Leu Ala Leu Pro Trp Thr Ser Pro Ser Ser Thr
415 420 425
gcg tgg aga aac aga gaa ctc ctc atg gaa ttt gaa gag gcg cac gcc 2247
Ala Trp Arg Asn Arg Glu Leu Leu Met Glu Phe Glu Glu Ala His Ala
430 435 440
aca aaa cag tcc gtt gtt gct ctt ggg tca cag gaa gga ggc ctc cat 2295
Thr Lys Gln Ser Val Val Ala Leu Gly Ser Gln Glu Gly Gly Leu His
445 450 455 460

117
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cag gcg ttg gca gga gee atc gtg gtg gag tac tca age tca gtg aag 2343
Gln Ala Leu Ala Gly Ala Ile Val Val Glu Tyr Ser Ser Ser Val Lys

465 470 475
tta aca tca ggc cac ctg aaa tgt agg ctg aaa atg gac aaa ctg gct 2391
Leu Thr Ser Gly His Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Ala

480 485 490
ctg aaa ggc aca acc tat ggc atg tgt aca gaa aaa ttc tcg ttc geg 2439
Leu Lys Gly Thr Thr Tyr Gly Met Cys Thr Glu Lys Phe Ser Phe Ala
495 500 505
aaa aat ccg gcg gac act ggt cac gga aca gtt gtc att gaa ctc tcc 2487
Lys Asn Pro Ala Asp Thr Gly His Gly Thr Val Val Ile Glu Leu Ser
510 515 520

tac tct ggg agt gat ggc ccc tge aaa att ccg att get tce gtt geg 2535
Tyr Ser Gly Ser Asp Gly Pro Cys Lys Ile Pro Ile Ala Ser Val Ala
525 530 535 540
agc ctc aat gac atg acc ccc gtt ggg cgg ctg gtg aca gtg aac ccc 2583
Ser Leu Asn Asp Met Thr Pro Val Gly Arg Leu Val Thr Val Asn Pro

545 550 555
ttc gtc geg act tcc agt gcc age tca aag gtg ctg gtc gag atg gaa 2631
Phe Val Ala Thr Ser Ser Ala Ser Ser Lys Val Leu Val Glu Met Glu

560 565 570
cce cce tte gga gac tcc tac atc gta gtt gga agg gga gac aag cag 2679
Pro Pro Phe Gly Asp Ser Tyr Ile Val Val Gly Arg Gly Asp Lys Gln
575 580 585
atc aac cac cat tgg cac aaa gct gga agc acg ctg ggc aag gec ttt 2727
Ile Asn His His Trp His Lys Ala Gly Ser Thr Leu Gly Lys Ala Phe
590 595 600

tca aca act ttg aag gga gct caa aga ctg gca gcg tig gge gac aca 2775
Ser Thr Thr Leu Lys Gly Ala Gln Arg Leu Ala Ala Leu Gly Asp Thr
605 610 615 620
gce tgg gac ttt gge tct att gga ggg gtc ttc aac tce ata gga aaa 2823
Ala Trp Asp Phe Gly Ser Ile Gly Gly Val Phe Asn Ser Ile Gly Lys

625 630 635

118
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cac
His

gee gtt
Ala Val

atg tct
Met Ser Trp

655
ggc gtc aac
Gly Val

670

Asn

gtg
Val

ggg ggt
Gly Gly
685

agcggcececget
gctcgetgat
ccegtgeett
gaaattgcat
gacagcaagg
atggcttetg
geggtttgeg
ttcggetgcg
caggggataa
aaaaggeccge
atcgacgctc
ccecetggaag
ccgectttet
gttcggtgta
accgetgegce
cgccactgge
cagagttctt
gegetetget
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgeetg
ccagtgetgce
accagccagc
agtctattaa

tgg

caa
Gln
640

gtg
Val

atc
Ile

aca
Thr

geca
Ala

cga
Arg

ctc gtg

Leu Val

ttt
Phe

caa
Gln

gac
Asp

ttc
Phe

ggt ggt
Gly Gly

ggg cta
Gly Leu

660

cga tca
Arg Ser
675

tta gcg
Leu Ala

690

cgagcatgca
cagcctcgac
ccttgacccet
cgecattgtct
gggaggattg
aggcggaaag
tattgggcegce
gcgageggta
cgcaggaaag
gttgctgegce
aagtcagagg
ctcecectegtg
ccctteggga
ggtcgttege
cttatccggt
agcagccact
gaagtggtgs
gaagccagtt
tggtageget
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actcccegte
aatgataccg
cggaaggscce
ttgttgeegs

tctagagggce
tgtgeettet
ggaaggtgcce
gagtaggtgt
ggaagacaat
aaccagctgc
tcttecgett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctetectg
agcgtggesgc
tccaagetgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag

ttc
Phe

gce
Ala
645

aga
Arg

atg
Met

ggt
Gly

gce
Ala

att
Ile

get ttg
Ala Leu

acc aat
Thr Asn

gtg
Val
695

cctattctat
agttgccagce
actcccactg
cattctattc
agcaggcatg
attaatgaat
cctcgeteac
caaaggcggt
caaaaggcca
ggectccgece
cgacaggact
ttcecgaccet
tttctcatag
getgtgtgea
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtce
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg
gctcacegge
gtggtectge
taagtagttc

119

aca ctc ttt
Thr Leu Phe
650
cte

cta ctg

Leu

665

Leu Leu

ttc
Phe

tta
Leu

gce
Ala
680
cat t a
His

gct
Ala

agtgtcacct
catctgttgt
tcctttecta
tgggeeeteg
ctggggatgc
cggccaacge
tgactcgetg
aatacggtta
gcaaaaggcce
ccctgacgag
ataaagatac
gcegettace
ctcacgetgt
cgaacccecce
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc

gccagttaat

g88 gga
Gly Gly

tgg atg
Trp Met

gee aca
Ala Thr

attagtttg

aaatgctaga
ttgceectec
ataaaatgag
ggtggeggcag
ggtgggcetet
gcggggagag
cgeteggteg
tccacagaat
aggaaccgta
catcacaaaa
caggegttte
ggatacctgt
aggtatctca
gttcagecceg
cacgacttat
ggeggtgeta
tttggtatet
tccggecaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggcee
tcagcaataa
gectecatcee

agtttgcgca

2871

2919

2967

3017

3077
3137
3197
3257
3317
3377
3437
3497
3557
3617
3677
3737
3797
3857
3917
3977
4037
4097
4157
4217
4277
4337
4397
4457
4517
4577
4637
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acgttgttgc
tcagctcegsg
cggttagete
tcatggttat
ctgtgactgg
getettgece
tcatcattgg
ccagttcgat
gegtttetgg
cacggaaatg
gttattgtct

ttcegegeac

<210> 18
211> 697
<212> PRT

cattgctaca
ttcccaacga
cttcggtect
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatactc
catgagcgga

atttcccecega

ggcatcgtgsg
tcaaggcgag
ccgatcgttg
cataattctc
accaagtcat
cgggataata
tcggggcgaa
cgtgcaccca
acaggaaggc
atactcttcc
tacatatttg

aaagtgccac

213> NTFF%)

<220>

tgtcacgctc
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgegeeaca
aactctcaag
actgatctte
aaaatgccgce
tttttcaata
aatgtattta
ctgacgt

223> NTLFp5Hik: &=

<223> pCBJE 1-14

<400> 18

Met Gly Arg Lys Gln Asn Lys

1
Trp Leu Ala

Asn
35
Asp

Leu Ser

Ile Ala

50

Trp Val Arg

65
Tyr

Glu Cys

Cys Trp Cys

Thr Arg
115
Glu

Arg
His Gly
130
Thr Lys

145

Ala

Ser
20

Phe
Val
Ala
Pro
Asp
100

His

Ser

5
Leu Ala Val

Gln Gly Lys

Ile Val Ile
55

Asp Val

70

Leu Thr

Ile

Lys
85
Asn Gln Glu

Ser Lys Arg

Leu Val
135

Ser

Arg
Val
Leu
40

Pro
Gly
Met
Val
Ser

120
Asn

Thr Arg Tyr Leu Met

150

Gly Gly Asn
10

Ile Ala Cys

25

Leu Met Thr

Thr Ser Lys

Met Cys
75

Asn Asp

90

Val Gln

Tyr

Gly

Tyr
105
Arg Arg Ser

Lys Lys Glu

Thr Glu
155

Lys

120

gtegtttggt
ccecatgttg
gttggecgea
gccatccegta
gtgtatgegg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga
ttattgaagce
gaaaaataaa

Glu Gly Ser

Ala Gly Ala
30
Ile Asn Asn
45
Gly Glu
60

Glu Asp

Asn

Thr

Pro Glu Asp

Tyr Gly Arg
110
Val Ser Val

125
Ala Trp
140

Asn Trp

Leu

Ile

atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca
ataagggcga
atttatcagg
caaatagggg

Ile
15
Met

Met

Lys

Thr Asp

Arg Cys

Ile Thr
80
Val Asp
95
Cys Thr

Gln Thr

Asp Ser

Ile Arg

160

4697
4757
4817
4877
4937
4997
5057
5117
5177
5237
5297
5334
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Asn
Ser
Ala
Ile
Asp
225
Arg
Cys
Thr
Cys
Phe
305
Lys
Gly
Ser
Asn
Leu
385
Met
Asp
Arg
Val
Gly

465
His

Pro

Asn

Pro

Glu
210
Ser
Met
Tyr
Thr
Lys
290
Gly
Ala
Ile
Ala
Ala
370
Asp
Thr
Leu
Glu
Val
450

Ala

Leu

Gly
Asn
Ala
195
Gly
Cys
Ile
His
Gly
275
Gln
Lys
Ile
Phe
Gln
355
Pro
Cys
Val
Ala
Leu
435
Ala

Ile

Lys

Thr Tyr Gly

Tyr
Gly
180
Tyr
Ala
Leu
Asn
Ala
260
Glu
Gly
Gly
Gly
Val
340
Val
Ser
Glu
Gly
Leu
420
Leu
Leu
Val

Cys

Met
500

Ala
165
Gln
Ser
Ser
Thr
Ile
245
Ser
Ala
Phe
Ser
Arg
325
His
Gly
Ile
Pro
Ser
405
Pro
Met
Gly

Val

Arg
485

Phe
Arg
Phe
Gly
Ile
230
Glu
Val
His
Thr
Ile
310
Thr
Gly
Ala
Thr
Arg
390
Lys
Trp
Glu
Ser
Glu

470
Leu

Leu

Val

Asn

Ala
215
Met
Ala
Thr
Asn
Asp
295
Asp
Ile
Thr
Ser
Leu
375
Ser
Ser
Thr
Phe
Gln
455

Tyr

Lys

Ala
Val
Cys
200
Thr
Ala
Ser
Asp
Glu
280
Arg
Thr
Gln
Thr
Gln
360
Lys
Gly
Phe
Ser
Glu
440

Glu

Ser

Met

Cys Thr Glu Lys

Ala Val
170

Phe Thr

185

Leu Gly

Trp Val

Asn Asp

Gln Leu
250

Ile Ser

265

Lys Arg

Gly Trp

Cys Ala

Pro Glu
330

Thr Ser

345

Ala Ala

Leu Gly

Leu Asn

Leu Val
410

Pro Ser

425

Glu Ala

Gly Gly
Ser Ser
Asp Lys

490

Phe Ser
505

Leu
Ile
Met
Asp
Lys
235
Ala
Thr
Ala
Gly
Lys
315
Asn
Glu
Lys
Asp
Thr
395
His
Ser
His
Leu
Val

475
Leu

Gly
Leu
Gly
Leu
220
Pro
Glu
Val
Asp
Asn
300
Phe
Ile
Asn
Phe
Tyr
380
Glu
Arg
Thr
Ala
His
460

Lys

Ala

Trp
Leu
Asn
205
Val
Thr
Val
Ala
Ser
285
Gly
Ser
Lys
His
Thr
365
Gly
Ala
Glu
Ala
Thr
445
Gln

Leu

Leu

Phe Ala Lys

121

Met
Leu
190
Arg
Leu
Leu
Arg
Arg
270
Ser
Cys
Cys
Tyr
Gly
350
Val
Glu
Phe
Trp
Trp
430
Lys
Ala
Thr

Lys

Asn
510

Leu
175
Leu
Asp
Glu
Asp
Ser
255
Cys
Tyr
Gly
Thr
Glu
335
Asn
Thr
Val
Tyr
Phe
415
Arg
Gln
Leu
Ser
Gly

495
Pro

Gly
Val
Phe
Gly
Val
240
Tyr
Pro
Val
Leu
Ser
320
Val
Tyr
Pro
Thr
Val
400
His
Asn
Ser
Ala
Gly
480

Thr

Ala
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Asp Thr

Asp

Gly

Gly
515

Pro

His Gly

Cys Lys

530

Met
545
Ser
Asp

Trp

Lys

Thr

Ser

Ser

His

Gly

Pro Val Gly

Ile

Thr Val Val Ile

520
Pro Ile
535

Arg Leu Val Thr

550

Ala Ser Ser

565
Ile Val
580

Ala Gly

Tyr

Lys
595
Ala Gln Arg

610

Gly
625
Val
Thr

Arg

Val

Ser

Phe

Gln

Asp

Phe

Ile Gly Gly

Lys

Val

Leu

Val

Val Leu

Gly Arg

Ser Thr Leu Gly

600
Ala Ala
615
Phe Asn

630

Gly Gly Ala

645
Leu Met
660

Ser Ile

Gly

Arg
675
Leu

690

<210>
21
212>
213>

220>
<223>

Q21>
222>

<400>

19

5283
DNA
ANLF51

Phe

Gly

Ala Leu

Ala Leu Ala Phe

680

695

Arg Thr Leu

Glu Leu

Ala Ser Val

Val Asn
555
Glu Met
570

Asp

Val

Gly
585
Lys Ala

Leu Gly Asp

Ile Gly
635

Gly

Ser

Phe
650
Leu Leu Trp
665

Leu Ala

Ala Thr Asn Val His Ala

NIFPoltR; &k ==6MugE%E

CDS
(910). .. (2965)

19

gacggatcgg gagatctcce

ccgcatagtt aagccagtat

cgagcaaaat ttaagctaca
ttagggttag gegttttgesg
gattattgac tagttattaa
tggagttccg cgttacataa

cccgeccatt gacgtcaata

gatcccectat
ctgcteectg
acaaggcaag
ctgettegeg
tagtaatcaa
cttacggtaa
atgacgtatg

ggtcgactct
cttgtgtgtt
gcttgaccga
atgtacgggc
ttacggggtc
atggcccegece
ttcccatagt

122

Ser Tyr Ser
525

Ala Ser Leu

540

Pro Phe Val

Glu Pro Pro

Lys Gln Ile Asn

590
Phe Ser Thr
605
Thr Ala Trp
620
Lys Ala Val

Gly Met Ser

Met Gly Val

670

Thr Gly Gly
685

cagtacaatc
ggaggtcgct
caattgcatg
cagatatacg
attagttcat
tggetgaccg
aacgccaata

Gly Ser

Asn Asp

Ala Thr
560
Phe Gly
575
His His

Thr Leu

Asp Phe
Gln
640
Ile

His

Trp
655
Asn Ala

Val Leu

tgctetgatg
gagtagtgeg
aagaatctge
cgttgacatt
agcccatata
cccaacgacc
gggactttce

60
120
180
240
300
360
420
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attgacgtca
atcatatgcc
atgcccagta
tcgetattac
actcacgggg
aaaatcaacg
gtaggegtgt
ctgcttactg
gececgecgee a
M

atgggtggac
aagtacgccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa
tg ggc aag
et Gly Lys
1

tatttacggt
cctattgacg
tgggacttte
cggttttgge
ctccacccca
aaatgtcgta
gtctatataa
attaatacga

aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccge
gcagagctct
ctcactatag

cttggcagta
taaatggccc
gtacatctac
tgggcgtgga
tgggagttty
cccattgacg
ctggctaact
ggagacccaa

catcaagtgt
gcetggeatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcsg
agagaaccca
gcttggtace

agg tcc gec gge tca atc atg tgg ctc geg agce
Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser

5

10

ttg
Leu
15

gca gtt gtc
Ala Val Val

tac
Tyr

agg
Arg

gaa
Glu

gga
Gly

gte
Val

gta
Val
50

agg
Arg

cag
Gln

tgt
Cys

tgg
Trp
65

gga
Gly

gag
Glu

cag
Gln

gag
Glu
80

gaa
Glu

gaa
Glu

tta
Leu

gtt
Val

agg
Arg
95

aag
Lys

tct
Ser

8gg aaa

Gly

agg

Lys Arg

ata
Ile

atg
Met
35

caa

Gln

gaa
Glu

cce

Pro

gag
Glu

gtg
Val

gct
Ala
20

gtt
Val

aac
Asn

gat
Asp

gtt
Val

tat
Tyr
100

gtc
Val

ggt aca agc
Gly Thr Ser

gce
Ala

atg cgg
Met Arg

gga tgc

Gly

acg
Thr Cys

95

atc
Ile
70

tca acc

Ser Thr

gtg
Val

gac gac

Asp Asp

85

tgt
Cys

gga Ccgce

Gly Arg

att
Ile

aca
Thr

cca

Pro

gct
Ala

agt
Ser
40

gtc
Val

tac
Tyr

tgce
Cys

gga
Gly

cat
His

acc
Thr
25

gga
Gly

atc
Ile

tct
Ser

ttc
Phe

agg
Arg
105

gca
Ala

acc
Thr

agg
Arg

ctg
Leu

tge
Cys

tgce
Cys
90

caa
Gln

caa
Gln

atc
Ile

gac
Asp

geca
Ala

gtc
Val
75

cga

Arg

gct
Ala

aaa
Lys

cac
His

get
Ala

aca
Thr
60

acg
Thr

ggt
Gly

gga
Gly

gac
Asp

Cgg
Arg

gca
Ala
45

gac
Asp

att
Ile

gtt
Val

tct

Ser

atg
Met

gac
Asp
30

agc
Ser

atg
Met

gac
Asp

gat
Asp

agg
Arg
110

gte
Val

ggg cga ggt
Gly Arg Gly

115
cat gca
His
130

tgg
Ala Trp

ctt
Leu

aaa
Lys

120
ggt gac aat
Gly Asp
135

Asn

123

att cga
Ile Arg

gat
Asp
140

125

cat
His

gte
Val

480
540
600
660
720
780
840
900
951

999

1047

1095

1143

1191

1239

1287

1335
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acc cga gtc gag ggc tgg atg tgg aag aac aag ctt cta act gcc gce 1383
Thr Arg Val Glu Gly Trp Met Trp Lys Asn Lys Leu Leu Thr Ala Ala

145 150 155
att gtg gcc ttg get tgg ctec atg gtt gat agt tgg atg gecc aga gtg 1431
Ile Val Ala Leu Ala Trp Leu Met Val Asp Ser Trp Met Ala Arg Val

160 165 170
act gtc atc ctc ttg geg ttg agt cta ggg cca gtg tac gec acg agg 1479
Thr Val Ile Leu Leu Ala Leu Ser Leu Gly Pro Val Tyr Ala Thr Arg
175 180 185 190
tgc acg cat ctt gag aac aga gat ttt gtg aca gga act caa ggg acc 1527
Cys Thr His Leu Glu Asn Arg Asp Phe Val Thr Gly Thr Gln Gly Thr
195 200 205
acc aga gtg tcc cta gtt ttg gaa ctt gga ggc tgce gtg acc atc aca 1575
Thr Arg Val Ser Leu Val Leu Glu Leu Gly Gly Cys Val Thr Ile Thr
210 215 220

gct gag ggc aag cca tcc att gat gta tgg ctc gaa gac att ttt cag 1623
Ala Glu Gly Lys Pro Ser Ile Asp Val Trp Leu Glu Asp Ile Phe Gln

225 230 235
gaa agc ccg gct gaa acc aga gaa tac tgc ctg cac gcc aaa ttg acc 1671
Glu Ser Pro Ala Glu Thr Arg Glu Tyr Cys Leu His Ala Lys Leu Thr

240 245 250
aac aca aaa gtg gag gct cge tgt cca acc act gga ccg geg aca ctt 1719
Asn Thr Lys Val Glu Ala Arg Cys Pro Thr Thr Gly Pro Ala Thr Leu
255 260 265 270
ccg gag gag cat cag gct aat atg gtg tgc aag aga gac caa agc gac 1767
Pro Glu Glu His Gln Ala Asn Met Val Cys Lys Arg Asp Gln Ser Asp
275 280 285
cgt gga tgg gga aac cac tgc ggg ttt ttt ggg aag ggc agt ata gtg 1815
Arg Gly Trp Gly Asn His Cys Gly Phe Phe Gly Lys Gly Ser Ile Val
290 295 300

gct tgt gca aag ttt gaa tgc gag gaa gca aaa aaa gct gtg ggc cac 1863
Ala Cys Ala Lys Phe Glu Cys Glu Glu Ala Lys Lys Ala Val Gly His

305 310 315

124
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gtc tat gac tcc aca aag atc acg tat gtt gtc aag gtt gag ccc cac 1911
Val Tyr Asp Ser Thr Lys Ile Thr Tyr Val Val Lys Val Glu Pro His

320 325 330
aca ggg gat tac ttg gct gca aat gag acc aat tca aac agg aaa tca 1959
Thr Gly Asp Tyr Leu Ala Ala Asn Glu Thr Asn Ser Asn Arg Lys Ser
335 340 345 350
gca cag ttt acg gtg gca tcc gag aaa gtg atc ctg cgg ctc ggc gac 2007
Ala Gln Phe Thr Val Ala Ser Glu Lys Val Ile Leu Arg Leu Gly Asp

355 360 365
tat gga gat gtg tcg ctg acg tgt aaa gtg gca agt ggg att gat gtc 2055
Tyr Gly Asp Val Ser Leu Thr Cys Lys Val Ala Ser Gly Ile Asp Val
370 375 380
gce caa act gtg gtg atg tca ctc gac agc agc aag gac cac ctg cct 2103
Ala Gln Thr Val Val Met Ser Leu Asp Ser Ser Lys Asp His Leu Pro
385 390 395

tct geca tgg caa gtg cac cgt gac tgg ttt gag gac ttg gecg ctg cce 2151
Ser Ala Trp Gln Val His Arg Asp Trp Phe Glu Asp Leu Ala Leu Pro

400 405 410
tgg aaa cac aag gac aac caa gat tgg aac agt gtg gag aaa ctt gtg 2199
Trp Lys His Lys Asp Asn Gln Asp Trp Asn Ser Val Glu Lys Leu Val
415 420 425 430
gaa ttt gga cca cca cat gct gtg aaa atg gat gtt ttc aat ctg ggg 2247
Glu Phe Gly Pro Pro His Ala Val Lys Met Asp Val Phe Asn Leu Gly

435 440 445
gac cag acg gct gtg ctg ctc aaa tca ctg gca gga gtt ccg ctg gec 2295
Asp Gln Thr Ala Val Leu Leu Lys Ser Leu Ala Gly Val Pro Leu Ala
450 455 460
agt gtg gag gge cag aaa tac cac ctg aaa agc ggc cat gtt act tgt 2343
Ser Val Glu Gly Gln Lys Tyr His Leu Lys Ser Gly His Val Thr Cys
465 470 475

gat gtg gga ctg gaa aag ctg aaa ctg aaa ggc aca acc tac tcc atg 2391
Asp Val Gly Leu Glu Lys Leu Lys Leu Lys Gly Thr Thr Tyr Ser Met

480 485 490

125
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tgt gac aaa gca aag ttc aaa tgg aag aga gtt cct gtg gac agce ggc 2439
Cys Asp Lys Ala Lys Phe Lys Trp Lys Arg Val Pro Val Asp Ser Gly
495 500 505 510
cat gac aca gta gtc atg gag gta tca tac aca gga agc gac aag cca 2487
His Asp Thr Val Val Met Glu Val Ser Tyr Thr Gly Ser Asp Lys Pro

515 520 525
tgt cgg atc ccg gtg cgg gct gtg gca cat ggt gtc cca geg gtt aat 2535
Cys Arg Ile Pro Val Arg Ala Val Ala His Gly Val Pro Ala Val Asn
530 535 540
gta gce atg ctc ata acc ccc aat cca acc att gaa aca aat ggt ggc 2583
Val Ala Met Leu Ile Thr Pro Asn Pro Thr Ile Glu Thr Asn Gly Gly
545 550 555
gga ttc ata gaa atg cag ctg cca cca ggg gat aac atc atc tat gtg 2631
Gly Phe Ile Glu Met Gln Leu Pro Pro Gly Asp Asn Ile Ile Tyr Val
560 565 570
gga gac ctt agc cag cag tgg ttt cag aaa ggc agt acc att ggt aga 2679
Gly Asp Leu Ser Gln Gln Trp Phe Gln Lys Gly Ser Thr Ile Gly Arg
575 580 585 590
atg ttt gaa aaa acc cgc agg gga ttg gaa agg ctc tct gtg gtt gga 2727
Met Phe Glu Lys Thr Arg Arg Gly Leu Glu Arg Leu Ser Val Val Gly
595 600 605
gaa cat gca tgg gac ttt ggc tca gta ggc ggg gta ctg tct tct gtg 2775
Glu His Ala Trp Asp Phe Gly Ser Val Gly Gly Val Leu Ser Ser Val
610 615 620
ggg aag gca atc cac acg gtg ctg ggg gga get ttc aac acc ctt ttt 2823
Gly Lys Ala Ile His Thr Val Leu Gly Gly Ala Phe Asn Thr Leu Phe
625 630 635
gge ggg gtt gga ttc atc cct aag atg ctg ctg ggg gtt get ctg gtc 2871
Gly Gly Val Gly Phe Ile Pro Lys Met Leu Leu Gly Val Ala Leu Val
640 645 650
tgg ttg gga cta aat gec agg aat cca acg atg tcc atg acg ttt ctt 2919
Trp Leu Gly Leu Asn Ala Arg Asn Pro Thr Met Ser Met Thr Phe Leu
655 660 665 670

126
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gct gtg ggg get ttg aca ctg atg atg aca atg gga gtt ggg gca t 2965
Ala Val Gly Ala Leu Thr Leu Met Met Thr Met Gly Val Gly Ala

675 680 685
gagecggeege tcgagecatge atctagaggg ccctattcta tagtgtcacc taaatgctag 3025
agctegetga tcagectcga ctgtgectte tagttgecag ccatctgttg tttgececte 3085
cccegtgect tccttgacce tggaaggtge cactceccact gtcctttcct aataaaatga 3145
ggaaattgca tcgcattgtc tgagtaggtg tcattctatt ctggggggty gggtggreca 3205
ggacagcaag gggegaggatt gggaagacaa tagcaggcat getggggatg cggtgggete 3265
tatggcttct gaggcggaaa gaacagetge attaatgaat cggccaacge geggggagag 3325
gcggtttgeg tattgggege tcttcegett cctegetcac tgactegetg cgeteggteg 3385
ttcggetgeg gegageggta tcagetcact caaaggeggt aatacggtta tccacagaat 3445
caggggataa cgcaggaaag aacatgtgag caaaaggcca gcaaaaggec aggaaccgta 3505
aaaaggccge gttgetggeg tttttccata ggetccgece cectgacgag catcacaaaa 3565
atcgacgctc aagtcagagg tggcgaaacc cgacaggact ataaagatac caggegtttc 3625
cccctggaag ctcectegtg cgetetectg ttecgaccet gecgettace ggatacctgt 3685
ccgeetttet cectteggga agegtggege tttctcaatg ctcacgetgt aggtatctca 3745
gttcggtgta ggtegttcge tccaagetgg getgtgtgea cgaacccece gttcageceg 3805
accgetgege cttatceggt aactatcgtc ttgagtccaa cccggtaaga cacgacttat 3865
cgccactgge agcagecact ggtaacagga ttagcagagc gaggtatgta ggeggtgeta 3925
cagagttctt gaagtggtgg cctaactacg gctacactag aaggacagta tttggtatct 3985
gegetetget gaagecagtt accttcggaa aaagagttgg tagetcttga tccggcaaac 4045
aaaccaccgc tggtageggt ggtttttttg tttgecaagea gcagattacg cgcagaaaaa 4105
aaggatctca agaagatcct ttgatctttt ctacggggtc tgacgctcag tggaacgaaa 4165
actcacgtta agggattttg gtcatgagat tatcaaaaag gatcttcacc tagatccttt 4225
taaattaaaa atgaagtttt aaatcaatct aaagtatata tgagtaaact tggtctgaca 4285
gttaccaatg cttaatcagt gaggcaccta tctcagcgat ctgtctattt cgttcatcca 4345
tagttgeectg actcccegte gtgtagataa ctacgatacg ggagggetta ccatctggee 4405
ccagtgctge aatgataccg cgagacccac getcaccgge tccagattta tcagcaataa 4465
accagccage cggaagggec gagegcagaa gtggtcetge aactttatce gectecatcec 4525
agtctattaa ttgttgccge gaagctagag taagtagttc gccagttaat agtttgegea 4585
acgttgttge cattgctaca ggcatcgtgg tgtcacgetc gtegtttggt atggcttcat 4645
tcagctcegg ttcccaacga tcaaggegag ttacatgatc ccccatgttg tgcaaaaaag 4700
cggttagete cttcggteet cegatcgttg tcagaagtaa gttggecgea gtgttatcac 4765
tcatggttat ggcagcactg cataattctc ttactgtcat gccatccgta agatgetttt 4825
ctgtgactgg tgagtactca accaagtcat tctgagaata gtgtatgcgg cgaccgagtt 4885
getettgece ggegtcaata cgggataata ccgegecaca tagcagaact ttaaaagtge 4945
tcatcattgg aaaacgttct tcggggcgaa aactctcaag gatcttaceg ctgttgagat 5005
ccagttcgat gtaacccact cgtgcaccca actgatcttc ageatctttt actttcacca 5065
gegtttetgg gtgagcaaaa acaggaagge aaaatgccgc aaaaaaggga ataagggcga 9125
cacggaaatg ttgaatactc atactcttcc tttttcaata ttattgaagc atttatcagg 5185
gttattgtct catgagcgga tacatatttg aatgtattta gaaaaataaa caaatagggg 5245
ttcegegeac atttcceccga aaagtgccac ctgacgte 5283
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<210> 20
<211> 681
<212> PRT
213> ALF3

<220>
223> NIk, RiE=8HAEHE

<400> 20
Met Gly Lys Arg Ser Ala Gly Ser

1
Val

Trp
Val
Cys
65

Glu
Val
Arg
Gln
Ile
145
Thr
Ala
Gly
Val
Asp
225

Pro

Lys

Val
Leu
Gly
50

Pro
Pro
Ala
Ala
Glu
130
Glu
Ile
Leu
Ile
Ser
210
Lys

Ala

Ile

Ile Ala
20

Leu Leu

35

Thr Gly

Asp Ser

Asp Asp

Tyr Gly
100

Ile Asp

115

Lys Trp

Arg Trp

Ala Tyr

Leu Val
180

Thr Asp

195

Ala Thr

Pro Ser

Glu Val

Asn Asp
260

5
Gly

Asn
Asn
Met
Ile
85

Lys
Leu
Met
Phe
Leu
165
Leu
Arg
Leu
Leu
Arg

245
Lys

Thr
Val
Cys
Glu
70

Asp
Cys
Pro
Thr
Val
150
Val
Ala
Asp
Glu
Asp
230

Lys

Cys

Ser
Thr
Thr
55

Tyr
Cys
Asp
Thr
Gly
135
Arg
Gly
Val
Phe
Gln
215
Ile

Val

Pro

Ala
Ser
40

Thr
Asn
Trp
Ser
His
120
Arg
Asn
Ser
Gly
Ile
200
Asp
Ser

Cys

Ser

Glu Asn Glu Gly Asp Asn Ala Cys

Ile Met Trp Leu Ala Ser

10
Val Thr Leu
25
Glu Asp Leu

Asn Ile Leu

Cys Pro Asn
75
Cys Tyr Gly
90
Ala Gly Arg
105
Glu Asn His

Met Gly Glu

Pro Phe Phe
155
Asn Met Thr
170
Pro Ala Tyr
185
Glu Gly Val

Lys Cys Val

Leu Glu Thr
235
Tyr Asn Ala
250
Thr Gly Glu
265
Lys Arg Thr

128

Val Arg

Gly Lys
45

Glu Ala

60

Leu Ser

Val Glu

Ser Arg

Gly Leu
125

Arg Gln

140

Ala Val

Gln Arg

Ser Ala

His Gly
205

Thr Val

220

Val Ala

Val Leu

Ala His

Lys
30

Thr
Lys
Pro
Asn
Arg
110
Lys
Leu
Thr
Val
His
190
Gly
Met

Ile

Thr

Leu
15

Asn
Phe
Tyr
Arg
Val
95

Ser
Thr
Gln
Ala
Val
175
Cys
Thr
Ala

Asp

His
255

Ala
Arg
Ser
Trp
Glu
80

Arg
Arg
Arg
Lys
Leu
160
Ile
Ile
Trp
Pro
Arg

240
Val

Leu Ala Glu

270

Tyr Ser Asp Arg Gly
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Trp
Ala
305
Thr
Gln
Ser
Glu
Glu
385
Leu
His
Leu
Ala
His
465
Lys
Asn
Ser
Thr
Ser
545
Asp
Trp

Lys

Ser

Gly
290
Lys
Lys
Glu
Gly
Cys
370
Met
Thr
His
Ala
Met
450
Gly
Gly
Pro
Lys
Ala
530
Thr
Ser
His
Gly

Ser
610

275

Asn Gly Cys Gly Leu

Phe Thr Cys Ala

Ile
Asn
Ser
355
Gln
Glu
Leu
Leu
Leu
435
Arg
Gly
Thr
Thr
Gly
515
Ala
Asn
Tyr

Lys

Val
595

Gln
Trp
340
Gln
Val
Thr
Pro
Val
420
Gly
Val
His
Ser
Asp
500
Ala
Ile
Asp
Ile
Glu

580
Glu

Tyr
325
Thr
Glu
Gln
Glu
Trp
405
Glu
Asn
Thr
Val
Tyr
485
Thr
Pro
Asn
Asp
Ile
565

Gly

Arg

Ala Gly Gly

310
Val

Thr
Val
Thr
Ser
390
Gln
Phe
Gln
Lys
Ser
470
Lys
Gly
Cys
Lys
Glu
550
Val
Ser

Leu

Phe

295
Lys

Ile
Asp
Glu
Ala
375
Trp
Ser
Glu
Glu
Asp
455
Cys
Ile
His
Arg
Gly
535
Val
Gly
Ser

Ala

Phe
615

280
Phe

Ser
Arg
Ile
Phe
360
Val
Ile
Gly
Pro
Gly
440
Thr
Arg
Cys
Gly
Ile
520
Ile
Leu
Arg
Ile
Val

600
Thr

Val Phe Gly Ser Ala Phe Gln Gly

285

Gly Lys Gly Ser Ile

Met
Ala
Lys
345
Ile
Asp
Val
Ser
Pro
425
Ser
Asn
Val
Thr
Thr
505
Pro
Leu
Ile

Gly

Gly
585

Ser
Gln
330
Thr
Gly
Phe
Asp
Gly
410
His
Leu
Asp
Lys
Asp
490
Val
Val
Val
Glu
Asp

570
Lys

Leu
315
Leu
Leu
Tyr
Gly
Arg
395
Gly
Ala
Lys
Asn
Leu
475
Lys
Val
Ile
Thr
Val
555

Ser

Leu

Met Gly Asp

Ser Val Gly

300
Phe Glu

His Val

Lys Phe

Gly Lys
365

Asn Ser

380

Gln Trp

Val Trp

Ala Thr

Thr Ala
445

Asn Leu

460

Ser Ala

Met Phe

Met Gln

Val Ala
525

Val Asn

540

Asn Pro

Arg Leu

Phe Thr

Thr Ala

605
Lys Gly
620

Val
Val
Gly
Asp
350
Ala
Tyr
Ala
Arg
Ile
430
Leu
Tyr
Leu
Phe
Val
510
Asp
Pro
Pro
Thr
Gln
590

Trp

Ile

Ala
Asp
Ala
335
Ala
Thr
Ile
Gln
Glu
415
Arg
Thr
Lys
Thr
Val
495
Lys
Asp
Ile
Phe
Tyr
575
Thr

Asp

His

Leu Phe Gly Gly Leu Asn Trp

129

Cys
Gln
320
Lys
Leu
Leu
Ala
Asp
400
Met
Val
Gly
Leu
Leu
480
Lys
Val
Leu
Ala
Gly
560
Gln
Met
Phe

Thr

Ile
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625 630 635 640
Thr Lys Val Ile Met Gly Ala Val Leu Ile Trp Val Gly Ile Asn Thr
645 650 655
Arg Asn Met Thr Met Ser Met Ser Met Ile Leu Val Gly Val Ile Met
660 665 670
Met Phe Leu Ser Leu Gly Val Gly Ala
675 680
210> 21
211> 5304
<212> DNA
213> NIFF5
220>
<223> NLFF#iR; #E=6RMEH
<221> CDS
<222> (910). .. (2986)
<400> 21
gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaate tgetctgatg 60
ccgcatagtt aagccagtat ctgctccetg cttgtgtgtt ggaggteget gagtagtgeg 120
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctge 180
ttaggettag gecgttttgeg ctgettegeg atgtacggge cagatatacg cgttgacatt 240
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttccg cgttacataa cttacggtaa atggcccgee tggetgaccg cccaacgace 360
ccecgeeccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttce 420
attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgcce cctattgacg tcaatgacgg taaatggccc gectggeatt 540
atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600
tcgectattac catggtgatg cggttttgge agtacatcaa tgggegtgga tageggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggecacc 720
aaaatcaacg ggactttcca aaatgtcgta acaactccgce cccattgacg caaatgggcg 780
gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgettactg gettatcgaa attaatacga ctcactatag ggagacccaa gettggtace 900
gcegeecgee atg gge aag agg tcc gec gge tca atc atg tgg ctc geg age 951
Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser
1 5 10

ttg gca gtt gtc ata get ggt aca age get ttg cag tta tca acc tat 999
Leu Ala Val Val Ile Ala Gly Thr Ser Ala Leu Gin Leu Ser Thr Tyr

15 20 25 30
cag ggg aaa gtg tta atg tca atc aac aag act gac gct caa agc gcc 1047
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Gln

ata
Ile

cta
Leu

gtg
Val

gte
Val
95

tcg

Ser

aca
Thr

aaa
Lys

gce
Ala

cag
Gln
175

agc
Ser

agt

Gly

aac

Asn

gat
Asp

ctt

Leu
80

gaa

Glu

agg
Arg

ctg
Leu

tac
Tyr

cta
Leu
160

aga
Arg

tte
Phe

2444

Lys

att
Ile

gtg
Val
65

tca

Ser

gag
Glu

cgt
Arg

gea
Ala

ttg
Leu
145

gtt
Val

gtg
Val

aac
Asn

gca

Val

cct

Pro

50
888

Gly

gCg
Ala

gtg
Val

age
Ser

aca
Thr
130

aca
Thr

gCg
Ala

gtt
Val

tgt
Cys

aca

Leu
35

agt

Ser

gtc
Val

gga
Gly

tgg
Trp

cga
Arg
115

aag
Lys

aaa
Lys

ctg
Leu

ttt
Phe

ctg
Leu
195

tgg

Met

gcce
Ala

atg
Met

aat
Asn

gtg
Val
100

Cgg
Arg

aac
Asn

gta
Val

gce
Ala

gtg
Val
180

gga
Gly

att

Ser

aac

Asn

tge
Cys

gat
Asp
85

cac

His

tca
Ser

acg
Thr

gaa
Glu

att
Ile
165

atc
Ile

aca

Ile

gga
Gly

aaa
Lys
70

CccC

Pro

tac
Tyr

atc
Ile

cca
Pro

aac
Asn
150

gga
Gly

atg
Met

tca

Asn

gca
Ala
55

gat

Asp

gag
Glu

gg8C
Gly

tct
Ser

tgg
Trp

135

tgg
Trp

tgg
Trp

ctg
Leu

aac

Thr Ser Asn

gac ttg gta

Lys
40

aac

Asn

gac

Asp

gac
Asp

aga
Arg

gtg
Val
120

ttg

Leu

gtt
Val

atg
Met

atg
Met

agg
Arg

200

ctt

Thr

act
Thr

atc

Ile

att
Ile

tge
Cys
105

cag
Gln

gac
Asp

ttg
Leu

ctc
Leu

ctg
Leu
185
gac

Asp

gaa

131

Asp

tge
Cys

aca
Thr

gac
Asp
90

acg

Thr

cat
His

acc
Thr

cgc
Arg

ggt
Gly
170

att
Ile

ttt
Phe

8eg

Ala

att
Ile

tac
Tyr
75

tgt

Cys

cge
Arg

cat
His

gtg
Val

aat
Asn
155

agc
Ser

get
Ala

gtc
Val

gga

Gln

gtg
Val
60

ctg

Leu

tgg
Trp

atg
Met

gga
Gly

aaa
Lys
140

cct
Pro

aac
Asn

ccg
Pro

gag
Glu

agce

Ser

45

agg
Arg

tge
Cys

tgt
Cys

gga
Gly

gat
Asp
125

acc

Thr

gga
Gly

aac
Asn

gea
Ala

gga
Gly

205

tgt

Ala

get
Ala

cca

Pro

gac
Asp

cat
His
110
tee

Ser

acc
Thr

tat
Tyr

aca
Thr

tac
Tyr
190

gee
Ala

gtc

1095

1143

1191

1239

1287

1335

1383

1431

1479

1527

1575
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Ser Gly Ala Thr Trp Ile Asp Leu Val Leu Glu Gly Gly Ser Cys Val

210 215 220
aca gtg atg gca cca gag aaa cca aca ctg gac ttc aaa gtg atg aag 1623
Thr Val Met Ala Pro Glu Lys Pro Thr Leu Asp Phe Lys Val Met Lys

225 230 235
atg gag gct acc gag tta gcc act gtg cgt gag tat tgt tac gaa gca 1671
Met Glu Ala Thr Glu Leu Ala Thr Val Arg Glu Tyr Cys Tyr Glu Ala
240 245 250
acc ttg gac acg ctg tca aca gtg gca agg tgc ccc aca aca gga gaa 1719
Thr Leu Asp Thr Leu Ser Thr Val Ala Arg Cys Pro Thr Thr Gly Glu
255 260 265 270
gct cac aac acc aaa agg agt gac cca aca ttt gtc tgc aaa aga gat 1767
Ala His Asn Thr Lys Arg Ser Asp Pro Thr Phe Val Cys Lys Arg Asp
275 280 285

gtt gtg gac cgc gga tgg ggt aac gga tgt ggt ctg ttt gega aaa ggg 1815
Val Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Leu Phe Gly Lys Gly

290 295 300
agc att gac aca tgc gct aag ttc aca tgc aaa aac aag gca aca ggg 1863
Ser Ile Asp Thr Cys Ala Lys Phe Thr Cys Lys Asn Lys Ala Thr Gly

305 310 315
aag acg atc ttg aga gaa aac atc aag tat gag gtt gca atc ttt gtg 1911
Lys Thr Ile Leu Arg Glu Asn Ile Lys Tyr Glu Val Ala Ile Phe Val
320 325 330
cat ggt tca acg gac tct acg tca cat ggc aat tac tct gag cag att 1959
His Gly Ser Thr Asp Ser Thr Ser His Gly Asn Tyr Ser Glu Gln Ile
335 340 345 350
gga aaa aac caa gcg gct aga ttc acc ata agc ccg caa gca ccg tcc 2007
Gly Lys Asn Gln Ala Ala Arg Phe Thr Ile Ser Pro Gln Ala Pro Ser
355 360 365

ttt acg gcc aac atg gge gag tat gga aca gtt acc att gat tgt gaa 2055
Phe Thr Ala Asn Met Gly Glu Tyr Gly Thr Val Thr Ile Asp Cys Glu

370 375 380
gca aga tca gga atc aac acg gag gat tat tat gtt ttc act gtc aag 2103

132
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Ala Arg Ser

gag
Glu

cca
Pro
415

gtg

Val

gga
Gly

gee
Ala

tge
Cys

atg
Met
495

cac
His

tge
Cys

gtt
Val

aac

aag
Lys
400

tgg

Trp

gaa
Glu

tecg
Ser

act
Thr

aga
Arg
480

tgt
Cys

888
Gly

cga
Arg

gga
Gly

aac

385

tca

Ser

acg
Thr

ttt
Phe

caa
Gln

gtt
Val
465

get
Ala

gac
Asp

aca
Thr

gtt
Val

aga
Arg
545

aag

Gly

tgg
Trp

agc
Ser

gag
Glu

gaa
Glu
450

agce

Ser

aag
Lys

tct
Ser

gtg
Val

cce
Pro
530

ttg
Leu

gtc

Ile

cta

Leu

cct
Pro

gaa
Glu
435

ggt
Gly

age
Ser

ctt
Leu

gee
Ala

att
Ile
515

atc
Ile

gtc
Val

atg

Asn

gtg
Val

gee
Ala
420

ccg
Pro

gce
Ala

tca
Ser

gac
Asp

ttc
Phe
500

gtg
Val

tce
Ser

acg
Thr

atc

Thr

aac

Asn
405

aca

Thr

cat
His

ctg
Leu

acc
Thr

aag
Lys
485

acc
Thr

gaa
Glu

gtg
Val

gtc
Val

gaa

Glu
390

agg
Arg

act
Thr

gce
Ala

cac
His

cta
Leu
470

gtc

Val

ttc
Phe

ctg
Leu

act
Thr

aat
Asn
550

gtt

Asp

gac
Asp

gat
Asp

acc
Thr

aca
Thr
455

acc

Thr

aaa
Lys

agc
Ser

cag
Gln

gca
Ala
535

CCC
Pro

gaa

Tyr

tgg
Trp

tgg
Trp

aag
Lys
440

gca

Ala

ttg
Leu

atc
Ile

aag
Lys

tat
Tyr
520

aac
Asn

ttt
Phe

cca

Tyr

ttt
Phe

cgc
Arg
425

caa
Gln

ttg
Leu

caa
Gln

aag
Lys

aac

Asn
505

act
Thr

ctc
Leu

ata
Ile

cccC

133

Val

cac
His
410

aac

Asn

act
Thr

gct
Ala

tca
Ser

gga
Gly
490

cca
Pro

gga
Gly

atg
Met

agc
Ser

ttt

Phe
395

gac
Asp

aga
Arg

gta
Val

gga
Gly

g8g
Gly
475

acg
Thr

act
Thr

agce
Ser

gat
Asp

aca
Thr
555

2444

Thr

ttg

Leu

gaa
Glu

gta
Val

gce
Ala
460

cat

His

aca
Thr

gac
Asp

aac
Asn

ttg
Leu
540

888
Gly

gat

Val

aac

Asn

aca
Thr

gce
Ala
445

att

Ile

ttg
Leu

tat
Tyr

aca
Thr

gga
Gly
525

aca
Thr

gga
Gly

tct

Lys

ctt
Leu

ctg
Leu
430

cta

Leu

cca

Pro

aaa
Lys

g8cC
Gly

g88
Gly
510

cce
Pro

ceg
Pro

gCcg
Ala

tac

2151

2199

2247

2295

2343

2391

2439

2487

2535

2583

2631
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Asn Asn Lys Val Met Ile Glu Val Glu Pro Pro Phe Gly Asp Ser Tyr
560 565 570

atc gtc gtc gga aga ggc acc acc cag att aac tac cac tgg cac aaa 2679
Ile Val Val Gly Arg Gly Thr Thr Gln Ile Asn Tyr His Trp His Lys

575 580 585 590

gag gga agc agc att ggg aag gct ttg gcg acc aca tgg aaa gga gcc 2727
Glu Gly Ser Ser Ile Gly Lys Ala Leu Ala Thr Thr Trp Lys Gly Ala

595 600 605
caa cgg cta gcc gtc tta ggg gac aca gcg tgg gac ttt gga tet att 2775
GIn Arg Leu Ala Val Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Ile
610 615 620
gga gga gtt ttc aat tca att ggc aaa gct gtc cac caa gtt ttc gga 2823
Gly Gly Val Phe Asn Ser Ile Gly Lys Ala Val His Gln Val Phe Gly
625 630 635
gga geg tte agg act ctg ttc ggg gga atg tcc tgg atc aca cag ggsg 2871
Gly Ala Phe Arg Thr Leu Phe Gly Gly Met Ser Trp Ile Thr Gln Gly
640 645 650

cta ctt gga gct ctt ctc ctg tgg atg ggg ttg cag gec cgc gac agsg 2919
Leu Leu Gly Ala Leu Leu Leu Trp Met Gly Leu Gln Ala Arg Asp Arg

655 660 665 670

agc atc tcg ctg act cta ctg gct gtc gga ggg att ctc atc ttt ctg 2967
Ser Ile Ser Leu Thr Leu Leu Ala Val Gly Gly Ile Leu Ile Phe Leu

675 680 685
gca acc agc gtg caa gcc t gageggecge tcgagcatge atctagaggs 3016
Ala Thr Ser Val Gln Ala
690

ccctatteta tagtgtcacc taaatgctag agetcgetga tcagectega ctgtgectte 3076
tagttgccag ccatctgttg tttgccccte cccegtgeet tccttgacce tggaaggtge 3136
cactcccact gtcctttcct aataaaatga ggaaattgca tcgcattgtc tgagtaggtg 3196
tcattctatt ctggeggeggtes gggtggegca ggacagcaag ggggagegatt gggaagacaa 3256
tagcaggcat gctggggatg cggtgggete tatggettct gaggcggaaa gaacagetge 3316
attaatgaat cggccaacgc gcggggagag geggtttgeg tattgggege tettecgett 3376
cctegeteac tgactegetg cgetcggteg tteggetgeg gegageggta tcagetcact 3436
caaaggcggt aatacggtta tccacagaat caggggataa cgcaggaaag aacatgtgag 3496
caaaaggcca gcaaaaggcec aggaaccgta aaaaggecge gttgetggeg tttttccata 3556
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ggctccgece ccctgacgag catcacaaaa atcgacgctc aagtcagagg tggcgaaacc
cgacaggact ataaagatac caggcgtttc cccctggaag ctccctegtg cgetetectg
ttccgaccet gecgettacce ggatacctgt cegectttet cectteggga agegtggege
tttctcaatg ctcacgetgt aggtatctca gttcggtgta ggtcgttcege tccaagetgg
getgtgtgea cgaacccece gttcageecg accgetgege cttatccggt aactatcegte
ttgagtccaa cccggtaaga cacgacttat cgccactgge agcageccact ggtaacagga
ttagcagagc gaggtatgta ggcggtgcta cagagttctt gaagtggtgg cctaactacg
gctacactag aaggacagta tttggtatct gegetctget gaagccagtt accttcggaa
aaagagttgg tagctcttga tccggcaaac aaaccaccgc tggtageggt ggtttttttg
tttgcaagca gcagattacg cgcagaaaaa aaggatctca agaagatcct ttgatctttt
ctacggggtc tgacgctcag tggaacgaaa actcacgtta agggattttg gtcatgagat
tatcaaaaag gatcttcacc tagatccttt taaattaaaa atgaagtttt aaatcaatct
aaagtatata tgagtaaact tggtctgaca gttaccaatg cttaatcagt gaggcaccta
tctcagecgat ctgtctattt cgttcatcca tagttgectg actccecgte gtgtagataa
ctacgatacg ggagggctta ccatctggec ccagtgetge aatgataccg cgagacccac
gctcaccgge tccagattta tcagcaataa accagccage cggaagggcc gagcgcagaa
gtgegtcectge aactttatec gectecatec agtctattaa ttgttgecgg gaagctagag
taagtagttc gccagttaat agtttgcgea acgttgttge cattgetaca ggecatcgtgg
tgtcacgectc gtcgtttggt atggettcat tcagctccgg ttcccaacga tcaaggcegag
ttacatgatc ccccatgttg tgcaaaaaag cggttagctc ctteggtect ccgatcgttg
tcagaagtaa gttggccgeca gtgttatcac tcatggttat ggcagcactg cataattcte
ttactgtcat gccatccgta agatgetttt ctgtgactgg tgagtactca accaagtcat
tctgagaata gtgtatgcgg cgaccgagtt getcttgeec ggegtcaata cgggataata
ccgegecaca tagcagaact ttaaaagtge tcatcattgg aaaacgttct tcggggcgaa
aactctcaag gatcttaccg ctgttgagat ccagttcgat gtaacccact cgtgcaccca
actgatcttc agcatctttt actttcacca gegtttctgg gtgagcaaaa acaggaaggce
aaaatgccgc aaaaaaggga ataagggcga cacggaaatg ttgaatactc atactcttcc
tttttcaata ttattgaagc atttatcagg gttattgtct catgagcgga tacatatttig
aatgtattta gaaaaataaa caaatagggg ttccgcgcac atttccccga aaagtgcecac
ctgacgtc

<210> 22
<211> 692
<212> PRT
213> ANTLFF5

<220>
223> ATFFoiHk: &E=amgik

<400> 22
Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser Leu Ala
1 5 10 15
Val Val Ile Ala Gly Thr Ser Ala Leu Gln Leu Ser Thr Tyr Gln Gly
20 25 30

135

3616
3676
3736
3796
3856
3916
3976
4036
4096
4156
4216
4276
4336
4396
4456
4516
4576
4636
4696
4756
4816
4876
4936
4996
5056
5116
5176
5236
5296
5304
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Lys
Ile
Val
65

Ser
Glu
Arg
Ala
Leu
145
Val
Val
Asn
Ala
Met
225
Ala
Asp
Asn
Asp
Asp
305
Ile
Ser

Asn

Ala

Val
Pro
50

Gly
Ala
Val
Ser
Thr
130
Thr
Ala
Val
Cys
Thr
210
Ala
Thr
Thr
Thr
Arg
290
Thr
Leu

Thr

Gln

Leu
35

Ser
Val
Gly
Trp
Arg
115
Lys
Lys
Leu
Phe
Leu
195
Trp
Pro
Glu
Leu
Lys
275
Gly
Cys

Arg

Asp

Met
Ala
Met
Asn
Val
100
Arg
Asn
Val
Ala
Val
180
Gly
Ile
Glu
Leu
Ser
260
Arg
Trp
Ala

Glu

Ser
340

Ser
Asn
Cys
Asp
85

His
Ser
Thr
Glu
Ile
165
Ile
Thr
Asp
Lys
Ala
245
Thr
Ser
Gly
Lys
Asn

325
Thr

Ala Ala Arg

355

Asn Met Gly Glu

370

Ile
Gly
Lys
70

Pro
Tyr
Ile
Pro
Asn
150
Gly
Met
Ser
Leu
Pro
230
Thr
Val
Asp
Asn
Phe
310
Ile
Ser

Phe

Tyr

Asn
Ala
55

Asp
Glu
Gly
Ser
Trp
135
Trp
Trp
Leu
Asn
Val
215
Thr
Val
Ala
Pro
Gly
295
Thr
Lys
His
Thr

Gly
375

Lys
40

Asn
Asp
Asp
Arg
Val
120
Leu
Val
Met
Met
Arg
200
Leu
Leu
Arg
Arg
Thr
280
Cys
Cys
Tyr
Gly
Ile

360
Thr

Thr
Thr
Ile
Ile
Cys
105
Gln
Asp
Leu
Leu
Leu
185
Asp
Glu
Asp
Glu
Cys
265
Phe
Gly
Lys
Glu
Asn
345

Ser

Val

Asp
Cys
Thr
Asp
90

Thr
His
Thr
Arg
Gly
170
Ile
Phe
Gly
Phe
Tyr
250
Pro
Val
Leu
Asn
Val
330
Tyr

Pro

Thr

Ala
Ile
Tyr
75

Cys
Arg
His
Val
Asn
155
Ser
Ala
Val
Gly
Lys
235
Cys
Thr
Cys
Phe
Lys
315
Ala
Ser

Gln

Ile

136

Gln Ser
45

Val Arg

60

Leu Cys

Trp Cys

Met Gly

Gly Asp
125

Lys Thr

140

Pro Gly

Asn Asn

Pro Ala

Glu Gly
205

Ser Cys

220

Val Met

Tyr Glu

Thr Gly

Lys Arg
285

Gly Lys

300

Ala Thr

Ile Phe
Glu Gln
Ala Pro

365

Asp Cys
380

Ala
Ala
Pro
Asp
His
110
Ser
Thr
Tyr
Thr
Tyr
190
Ala
Val
Lys
Ala
Glu
270
Asp
Gly
Gly
Val
Ile
350

Ser

Glu

Ile
Leu
Val
Val
95

Ser
Thr
Lys
Ala
Gln
175
Ser
Ser
Thr
Met
Thr
255
Ala
Val
Ser
Lys
His
335
Gly

Phe

Ala

Asn
Asp
Leu
80

Glu
Arg
Leu
Tyr
Leu
160
Arg
Phe
Gly
Val
Glu
240
Leu
His
Val
Ile
Thr
320
Gly
Lys

Thr

Arg
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Ser
385
Ser
Thr
Phe
Gln
Val
465
Ala
Asp
Thr
Val
Arg
545
Lys
Val
Ser
Leu
Val
625
Phe
Gly

Ser

Ser

Gly
Trp
Ser
Glu
Glu
450
Ser
Lys
Ser
Val
Pro
530
Leu
Val
Gly
Ser
Ala
610
Phe
Arg
Ala

Leu

Val
690

Ile

Leu

Pro

Glu
435
Gly
Ser
Leu
Ala
Ile
515
Ile
Val
Met
Arg
Ile
595
Val
Asn
Thr
Leu
Thr

675
Gln

<210> 23
<211> 5271
<212> DNA

Asn
Val
Ala
420
Pro
Ala
Ser
Asp
Phe
500
Val
Ser
Thr
Ile
Gly
580
Gly
Leu
Ser
Leu
Leu
660

Leu

Ala

Thr
Asn
405
Thr
His
Leu
Thr
Lys
485
Thr
Glu
Val
Val
Glu
565
Thr
Lys
Gly
Ile
Phe
645

Leu

Leu

Glu
390
Arg
Thr
Ala
His
Leu
470
Val
Phe
Leu
Thr
Asn
550
Val
Thr
Ala
Asp
Gly
630
Gly

Trp

Ala

Asp
Asp
Asp
Thr
Thr
455
Thr
Lys
Ser
Gln
Ala
535
Pro
Glu
Gln
Leu
Thr
615
Lys
Gly

Met

Val

Tyr
Trp
Trp
Lys
440
Ala
Leu
Ile
Lys
Tyr
520
Asn
Phe
Pro
Ile
Ala
600
Ala
Ala
Met

Gly

Gly
680

Tyr
Phe
Arg
425
Gln
Leu
Gln
Lys
Asn
505
Thr
Leu
Ile
Pro
Asn
585
Thr
Trp
Val
Ser
Leu

665
Gly

Val
His

410

Asn
Thr
Ala
Ser
Gly
490
Pro
Gly
Met
Ser
Phe
570
Tyr
Thr
Asp
His
Trp
650

Gln

Ile

Phe
395
Asp
Arg
Val
Gly
Gly
475
Thr
Thr
Ser
Asp
Thr
555
Gly
His
Trp
Phe
Gln
635
Ile

Ala

Leu

137

Thr Val

Leu Asn

Glu Thr

Val Ala
445

Ala Ile

460

His Leu

Thr Tyr

Asp Thr

Asn Gly
525

Leu Thr

540

Gly Gly

Asp Ser
Trp His
Lys Gly
605
Gly Ser
620
Val Phe
Thr Gln

Arg Asp

Ile Phe
685

Lys
Leu
Leu
430
Leu
Pro
Lys
Gly
Gly
510
Pro
Pro
Ala
Tyr
Lys
590
Ala
Ile
Gly
Gly
Arg

670
Leu

Glu
Pro
415
Val
Gly
Ala
Cys
Met
495
His
Cys
Val
Asn
Ile
575
Glu
Gln
Gly
Gly
Leu
655

Ser

Ala

Lys
400
Trp
Glu
Ser
Thr
Arg
480
Cys
Gly
Arg
Gly
Asn
560
Val
Gly
Arg
Gly
Ala
640
Leu

Ile

Thr
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213> A5

<220>

223> NLFFF)iiR: &KiE=8Ha&k

<221> CDS
222> (910)

<400> 23
gacggatcgg
ccgcatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttceg
ccegeccatt
attgacgtca
atcatatgcc
atgcccagta
tcgectattac
actcacgggg
aaaatcaacg
gtaggegigt
ctgcttactg
geegeegee a
M

ttg
Leu
15

geca gtt
Ala Val

aac aga tgg

Asn Arg Trp

ttc
Phe

tct gtg
Ser Val

tac tgg tgc
Tyr

65

... (2953)

gagatctccc
aagccagtat
ttaagctaca
gegttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa
tg ggc aag
et Gly Lys
1

ata
Ile

gtc
Val

8
A

ttg cte

Leu

c
Leu L

35

aca
Thr

24240
Gly
50

4
G

cca gac t

gatccecctat
ctgeteeetg
acaaggcaag
ctgettegeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
cggtittgge
ctccacceca
aaatgtcgta
gtctatataa
attaatacga

ggtcgactct
cttgtgtgtt
gcttgaccga
atgtacgggc
ttacggggtc
atggcccgcece
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgc
gcagagctct
ctcactatag

cagtacaatc
ggaggtcgcet
caattgcatg
cagatatacg
attagttcat
tggetgaccg
aacgccaata
cttggcagta
taaatggccce
gtacatctac
tgggcgtegga
tgggagttiig
cccattgacg
ctggctaact
ggagacccaa

tgctetgatg
gagtagtgceg
aagaatctgc
cgttgacatt
agcccatata
cccaacgacce
gggactttce
catcaagtgt
gcetggeatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcg
agagaaccca
gettggtace

agg tcc gece gge tca atc atg tgg ctc geg age
Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser

5

ct
la
20

ggt aca
Gly Thr

ta
eu

aat gtg
Asn Val

gc aac tgc

ly Asn Cys

ca atg gaa

Trp Cys Pro Asp Ser Met Glu

70

agc
Ser

aca
Thr

aca
Thr

tac

gct
Ala

gtg
Val
25

tct
Ser
40

gag
Glu

aca
Thr

aac
Asn
55

aac tgt

Tyr Asn Cys

138

10

gtg
Val

acc ttg
Thr Leu

gac ctc ggg

Asp Leu Gly

att ttg
Ile Leu

gaa
Glu
60
cce aat ctce
Pro Asn Leu

75

Cgg aaa

Arg Lys

30

ada aca

Lys Thr

45

gcc aag

Ala Lys

agt cca

Ser Pro

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
951

999

1047

1095

1143
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aga
Arg

gtt
Val
95

tca
Ser

acc
Thr

caa
Gln

gct
Ala

gtg
Val
175

tge
Cys

act
Thr

gee
Ala

gat
Asp

gag
Glu
80

aga

Arg

aga
Arg

Ccgg
Arg

aag
Lys

ctg
Leu
160

att
Ile

att
Ile

tgg
Trp

cct
Pro

aga

gag
Glu

gte
Val

agsg
Arg

caa
Gln

att
Ile
145

acc

Thr

gce
Ala

gga
Gly

gtt
Val

gac
Asp
225

cct

cca
Pro

geca
Ala

gee
Ala

gaa
Glu
130

gag
Glu

att
Ile

cta

Leu

att
Ile

tca
Ser
210

aag
Lys

gct

gat
Asp

tat
Tyr

att
Ile
115

aaa

Lys

aga
Arg

gce

Ala

ctg
Leu

act
Thr
195

gct
Ala

cct
Pro

gag

gac
Asp

ggt
Gly
100

gac

Asp

tgg
Trp

tgg
Trp

tac
Tyr

gtc
Val
180

gac
Asp

acc
Thr

tca

Ser

gtg

Arg Pro Ala Glu Val

240

att
Ile
85

aag

Lys

ttg
Leu

atg
Met

ttc
Phe

ctt
Leu

165
ttg

Leu

agg
Arg

ctg
Leu

ttg
Leu

age

gat
Asp

tgt
Cys

cct
Pro

act
Thr

gtg
Val
150

gtg

Val

gct
Ala

gat
Asp

gag
Glu

gac
Asp
230

aaa

tge
Cys

gac
Asp

acg
Thr

gga
Gly
135

agg
Arg

gga
Gly

gtt
Val

tte
Phe

caa
Gln
215

atc
Ile

gtg

tgg
Trp

tca

Ser

cat
His
120

aga

Arg

aac
Asn

agc
Ser

ggt
Gly

att
Ile
200

gac
Asp

tca
Ser

tgt

tge
Cys

geca
Ala
105

gaa

Glu

atg
Met

cce
Pro

aac
Asn

ceg
Pro
185

gag
Glu

aag
Lys

cta
Leu

tac

Arg Lys Val Cys Tyr

245

139

tat
Tyr
90

ggc
Gly

aac
Asn

ggt
Gly

ttt
Phe

atg
Met
170

gcc

Ala

ggsg
Gly

tgt
Cys

gag
Glu

aat
Asn
250

888
Gly

agg
Arg

cat
His

gaa
Glu

ttt
Phe
155

acg
Thr

tac
Tyr

gtg
Val

gte
Val

aca
Thr
235

gca
Ala

gtg
Val

tet
Ser

ggt
Gly

agg
Arg
140

gea
Ala

caa

Gln

tca
Ser

cat
His

act
Thr
220

gta
Val

gtt
Val

gaa
Glu

agg
Arg

ttg
Leu
125

caa
Gln

gtg
Val

cga
Arg

gct
Ala

gga
Gly
205

gtt
Val

gee
Ala

cte
Leu

aac

Asn

agg
Arg
110

aag
Lys

ctc
Leu

acg
Thr

gte
Val

cac
His
190

gga
Gly

atg
Met

att
Ile

act
Thr

1191

1239

1287

1335

1383

1431

1479

1527

1575

1623

1671
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cat
His
255
gect

Ala

aga
Arg

gca
Ala

gat
Asp

gce
Ala
335

gee
Ala

aca
Thr

atc
Ile

cag
Gln

gag

gtg
Val

gaa
Glu

gg8c
Gly

tge
Cys

cag
Gln
320

aag

Lys

ctg
Leu

ctg
Leu

gct
Ala

gac
Asp
400

atg

aag
Lys

gag
Glu

g8
Trp

gee
Ala
305

acc

Thr

cag
Gln

tca
Ser

gaa
Glu

gag
Glu
385

ttg
Leu

cat

att
Ile

aac

Asn

ggc
Gly
290

aaa

Lys

aaa
Lys

gaa
Glu

g8cC
Gly

tge
Cys
370

atg
Met

acc
Thr

cat

Glu Met His His

415

aat

Asn

gaa
Glu
275

aat
Asn

tte
Phe

att
Ile

aat
Asn

tce
Ser
355

cag
Gln

gaa
Glu

ctg
Leu

ctt
Leu

gac
Asp
260

888
Gly

gg8C
Gly

act
Thr

cag
Gln

tgg
Trp
340

cag
Gln

gtg
Val

aca
Thr

cca
Pro

gtc
Val
420

aag
Lys

gac

Asp

tgt
Cys

tgt
Cys

tat
Tyr
325

act

Thr

gaa
Glu

caa
Gln

gag
Glu

teg
Trp
405

gaa

th
Cys

aat

Asn

g8cC
Gly

gce
Ala
310

gtc

Val

acc
Thr

gtce
Val

act
Thr

agc
Ser
390

cag
Gln

ttt

CcccC

Pro

geg
Ala

cta
Leu
295

aaa

Lys

atc
Ile

gac
Asp

gag
Glu

gCg
Ala
375

tgg
Trp

agt
Ser

gaa

agce

Ser

tgc
Cys
280

ttt
Phe

tce
Ser

aga
Arg

att
Ile

ttc
Phe
360

gtg
Val

ata
Ile

gga
Gly

cct

Glu Phe Glu Pro

act
Thr
265

aag

Lys

g88
Gly

atg
Met

gca
Ala

aag
Lys
345

att
Ile

gac
Asp

gtg
Val

agt
Ser

ccg

gega
Gly

cgce
Arg

aaa
Lys

agt
Ser

caa
Gln
330

act
Thr

g88
Gly

ttt
Phe

gac
Asp

ggc
Gly
410

cat

gag
Glu

act

Thr

g8g
Gly

ttg
Leu
315

ttg

Leu

cte
Leu

tat
Tyr

ggt
Gly

aga
Arg
395

888
Gly

gcc

gcc

Ala

tat
Tyr

agc
Ser
300

ttt

Phe

cat
His

aag
Lys

gga
Gly

aac
Asn
380

cag
Gln

gtg
Val

gce

cac
His

tct

Ser
285

att

Ile

gag
Glu

gta
Val

ttt
Phe

aaa
Lys
365

agt
Ser

tgg
Trp

igg
Trp

act

Pro His Ala Ala Thr

425

140

cta
Leu
270

gat
Asp

gtg
Val

gtt
Val

g88
Gly

gat
Asp
350

gct
Ala

tac
Tyr

gee
Ala

aga
Arg

atc
Ile
430

1719

1767

1815

1863

1911

1959

2007

2055

2103

2151

2199
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aga gta ctg gcc
Arg Val Leu Ala

act
Thr

aaa
Lys

aca
Thr

gte
Val
495

aaa

Lys

gat
Asp

atc

Ile

ttt
Phe

tac
Tyr
575

acc

ggc
Gly

cta
Leu

cte

Leu
480

aag

Lys

gtg
Val

ctt
Leu

BgCC

Ala

gga
Gly

560

cag
Gln

atg

geca

Ala

cat
His
465

aag

Lys

aac
Asn

tca
Ser

aca
Thr

tca
Ser
545

gac
Asp

tgg
Trp

aaa

atg
Met
450

get

Gly

24249
Gly

cca
Pro

aaa
Lys

gcg
Ala
530

acc
Thr

agc
Ser

cac
His

gsc

Thr Met Lys Gly

ctg
Leu
435

ags

Arg

gga
Gly

aca
Thr

act
Thr

gga
Gly
515

gea
Ala

aat
Asn

tac
Tyr

aaa
Lys

gtg

gga
Gly

gtt
Val

cat
His

tce
Ser

gac
Asp
500

gCcC

Ala

atc
Ile

gat
Asp

att
Ile

gag
Glu
580

gaa

aac
Asn

aca

Thr

gtt
Val

tac
Tyr
485

act
Thr

cce
Pro

aat
Asn

gat
Asp

atc
Ile
565

gga
Gly

cgc

Val Glu Arg

595

cag

Gln

aag

Lys

tct
Ser

470

aaa
Lys

g8C
Gly

tge
Cys

aaa
Lys

gaa
Glu
550

gtt

Val

agc
Ser

ctg
Leu

gaa

Glu

gac
Asp
455

tgc
Cys

ata
Ile

cat
His

agg
Arg

gg8cC
Gly
535

gtg
Val

888
Gly

tca
Ser

gee
Ala

ggc
Gly
440

aca

Thr

aga
Arg

tge
Cys

ggc
Gly

att
Ile
520

att
Ile

ctg
Leu

aga
Arg

ata
Ile

gtc
Val
600

tce

Ser

aat
Asn

gtg
Val

act
Thr

act
Thr
505

cca

Pro

ttg
Leu

att
Ile

gga
Gly

gga
Gly
585

atg

ttg
Leu

gac
Asp

aaa
Lys

gac
Asp
490

gtt

Val

gtg
Val

gtt
Val

gag
Glu

gat
Asp
570

aag
Lys

gga

aaa

Lys

aac
Asn

ttg
Leu
475

aaa

Lys

gtg
Val

ata
Ile

aca
Thr

gtg
Val
555

tca
Ser

ttg
Leu

gac

Met Gly Asp

141

aca

Thr

aac
Asn
460

tca
Ser

atg
Met

atg
Met

gta
Val

gtt
Val
540

aac
Asn

cgt
Arg

ttc
Phe

acc
Thr

get

Ala
445

ctt
Leu

gct
Ala

ttt
Phe

cag
Gln

gect
Ala
525

aac
Asn

cca
Pro

cte
Leu

act
Thr

gce
Ala
605

ctt
Leu

tac
Tyr

ttg
Leu

ttt
Phe

gtg
Val
510

gat
Asp

cce
Pro

cct
Pro

act
Thr

cag
Gln
590

tgg
Trp

2247

2295

2343

2391

2439

2487

2535

2583

2631

2679

2727
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gat ttc agc

Asp Phe Ser

cat
His

acg

Thr

gtg
Val
625

ata
Ile
640

aca
Thr

tgg
Trp

aac aca

Thr

aga
Asn Arg

690

atc
Ile

atg atg
Met Met

tcgagcatge
tcagcctcga
tccttgacce
tcgcattgtce
ggggaggatt
gaggcggaaa
tattgggcegce
gcgageggta
cgcaggaaag
gttgetggeg
aagtcagagg
ctceectegtg
ccetteggga
ggtcgitege
cttatccggt
agcagccact
gaagtggteg
gaagccagtt
tggtageget
agaagatcct
agggattttg
atgaagtttt

cttaatcagt gaggcaccta
actccccgtec gtgtagataa

tee
Ser
610

ttt

Phe

aag
Lys

aac
Asn

ttt
Phe

gect
Ala

ggc
Gly

gtc
Val

atg
Met

ttg
Leu
675

atctagaggg
ctgtgeectte
tggaaggtgc
tgagtaggtg
gggaagacaa
gaacagctgc
tctteegett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgcteteectg
agcgtggegce
tccaagetgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct

gga ggg
Gly Gly

tct gce
Ser Ala

atc atg
Ile Met
645

aca atg
Thr Met
660

tct
Ser

cta

ttc
Phe

ttt
Phe
630

g8g
Gly

tce

Ser

gga

ccctatteta
tagttgccag
cactcccact
tcattctatt
tagcaggcat
attaatgaat
cctegeteac
caaaggcggt
caaaaggcca
ggctecegecee
cgacaggact
ttcegaccet
tttctcaatg
gctgtgtgea
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg

ttc
Phe
615

cag

Gln

gCcg
Ala

atg
Met

gtt

Leu Gly Val

tagtgtcacc
ccatctgttg
gtcettteet
ctgggersty

gcetggggatg
cggeccaacge
tgactcgetg
aatacggtta
gcaaaaggcce
ccctgacgag
ataaagatac
gcegettace
ctcacgctgt
cgaaccccce
cccggtaaga
gaggtatgta
aaggacagta
tagctcttiga
gcagattacg
tgacgctcag
gatcttcacc

tgagtaaact
ctgtctattt

ggagggctta

act tcg gtt
Thr Ser Val

ttt
Phe

geg cta
Gly Leu

ata
Ile
650

gta ctt
Val Leu

atc
Ile

agc atg
Ser Met
665

g88 8Cg
Gly Ala
680

142

888
Gly

gec
Gly
635

tgg
Trp

ttg
Leu

aaa
Lys
620

124249

gtt
Val

gta
Val

taaatgctag
tttgeeecte
aataaaatga
gegtggggca
cggtgggete
gcggegagag
cgecteggteg
tccacagaat
aggaaccgta
catcacaaaa
caggegtttc
ggatacctgt
aggtatctca
gttcagcccg
cacgacttat
ggcggtgeta
tttggtatct
tccggeaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca

ccatetggece

att
Ile

gga
Gly

ttg
Leu

aac

Asn

atc
Ile

g8C
Gly

gtg
Val
670

gga
Gly

t gagcggccge

agctcgetga
cceegtgect
ggaaattgcea
ggacagcaag
tatggettet
geggtttgeg
ttcggetgeg
caggggataa
aaaaggccgce
atcgacgctc
cccetggaag
ccgeetttet
gttcggtgta
accgctgegce
cgccactgge
cagagttctt
gegetetget
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gitaccaatg
tagttgectg
ccagtgetge

2775

2823

2871

2919

2963

3023
3083
3143
3203
3263
3323
3383
3443
3503
3563
3623
3683
3743
3803
3863
3923
3983
4043
4103
4163
4223
4283
4343
4403
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aatgataccg
Cggaagggecc
ttgttgeegg
cattgctaca
ttcccaacga
cttcggtect
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatactc
catgagcgga
atttcceccga

<210> 24
<211> 681
<212> PRT

cgagacccac
gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag
ccgatcgttg
cataattctc
accaagtcat
cgggataata
tcggggegaa
cgtgcaccca
acaggaaggc
atactcttcc
tacatatttg
aaagtgccac

213> A%

220>

gctcaccgge
gtggtectge
taagtagttc
tgtcacgctce
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgegecaca
aactctcaag
actgatcttc
aaaatgccgc
tttttcaata
aatgtattta
ctgacgtc

tccagattta
aactttatcc
gccagttaat
gtegtttggt
ccccatgttg
gttggeegea
gccatcegta
gtgtatgegsg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga
ttattgaagc

gaaaaataaa

223> NTFFd; &F=56mMEk

<400> 24

Met Gly Lys Arg

1

Val Val Ile Ala

Trp Leu Leu Leu

35

Val Gly Thr Gly

50

Cys Pro Asp Ser

65

Glu Pro Asp Asp
Val Ala Tyr Gly
Arg Ala Ile Asp

115
Gln Glu Lys Trp

130

5
Gly
20
Asn

Asn

Met

Ile
85
Lys
100

Leu

Met

Thr Ser
Val Thr
Cys Thr
Glu Tyr
70

Asp Cys

Cys Asp

Pro Thr

Ser Ala Gly Ser

Ala

Ser
40
Thr
55

Asn

Trp

Ser

His
120

Thr Gly Arg

135

Ile Met Trp
10

Val Thr Leu

25

Glu Asp Leu

Asn Ile Leu

Cys Pro Asn
75
Cys Tyr Gly
90
Ala Gly Arg
105
Glu Asn His

Met Gly Glu

tcagcaataa
geetecatcee
agtttgcgca
atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca
ataagggcga
atttatcagg
caaatagggg

Leu Ala Ser Leu

Val Arg
30
Gly Lys
45
Glu Ala
60
Leu Ser

Val Glu

Ser Arg

Gly Leu

125
Arg Gln
140

Lys Asn
Thr Phe
Lys Tyr
Pro Arg
Asn Val
Arg Ser
110

Lys Thr

Leu Gln

accagccagc
agtctattaa
acgttgttge
tcagctcegg
cggttagetce
tcatggttat
ctgtgactgg
getettgecce
tcatcattgg
ccagttcgat
gegtttetgsg
cacggaaatg
gttattgtct
ttccgegeac

Ala
15
Arg

Ser
Trp
Glu
80
Arg
95

Arg

Arg

Lys

Ile Glu Arg Trp Phe Val Arg Asn Pro Phe Phe Ala Val Thr Ala Leu

143

4463
4523
4583
4643
4703
4763
4823
4883
4943
5003
5063
5123
5183
5243
5271
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145
Thr

Ala
Gly
Val
Asp
225
Pro
Lys
Glu
Trp
Ala
305
Thr
Gln
Ser
Glu
Glu
385
Leu
His
Leu
Ala
His
465

Lys

Asn

Ile Ala Tyr Leu

Leu
Ile
Ser
210
Lys
Ala
Ile
Asn
Gly
290
Lys
Lys
Glu
Gly
Cys
370
Met
Thr
His
Ala
Met
450
Gly

Gly

Pro

Leu Val
180

Thr Asp

195

Ala Thr

Pro Ser

Glu Val

Asn Asp
260

Glu Gly

275

Asn Gly

Phe Thr
Ile Gln
Asn Trp
340
Ser Gln
355
Gln Val
Glu Thr
Leu Pro
Leu Val
420
Leu Gly
435
Arg Val
Gly His

Thr Ser

Thr Asp

165
Leu

Arg
Leu
Leu
Arg
245
Lys
Asp
Cys
Cys
Tyr
325
Thr
Glu
Gln
Glu
Trp
405
Glu
Asn
Thr
Val
Tyr

485
Thr

150

Val Gly Ser Asn

Ala
Asp
Glu
Asp
230
Lys
Cys
Asn
Gly
Ala
310
Val
Thr
Val
Thr
Ser
390
Gln
Phe
Gln
Lys
Ser
470

Lys

Gly

Val
Phe
Gln
215
Ile
Val
Pro
Ala
Leu
295
Lys
Ile
Asp
Glu
Ala
375
Trp
Ser
Glu
Glu
Asp
455
Cys

Ile

His

Gly
Ile
200
Asp
Ser
Cys
Ser
Cys
280
Phe
Ser
Arg
Ile
Phe
360
Val
Ile
Gly
Pro
Gly
440
Thr
Arg

Cys

Gly

Pro
185
Glu
Lys
Leu
Tyr
Thr
265
Lys
Gly
Met
Ala
Lys
345
Ile
Asp
Val
Ser
Pro
425
Ser
Asn
Val

Thr

Thr

Met
170
Ala
Gly
Cys
Glu
Asn
250
Gly
Arg
Lys
Ser
Gln
330
Thr
Gly
Phe
Asp
Gly
410
His
Leu
Asp
Lys
Asp

490
Val

155
Thr

Tyr
Val
Val
Thr
235
Ala
Glu
Thr
Gly
Leu
315
Leu
Leu
Tyr
Gly
Arg
395
Gly
Ala
Lys
Asn
Leu
475

Lys

Val

144

Gln Arg Val Val

Ser Ala

His Gly
205

Thr Val

220

Val Ala

Val Leu

Ala His

Tyr Ser
285

Ser Ile

300

Phe Glu

His Val
Lys Phe
Gly Lys
365
Asn Ser
380
Gin Trp
Val Trp
Ala Thr
Thr Ala
445
Asn Leu
460
Ser Ala
Met Phe

Met Gln

His
190
Gly
Met
Ile
Thr
Leu
270
Asp
Val
Val
Gly
Asp
350
Ala
Tyr
Ala
Arg
Ile
430
Leu
Tyr
Leu

Phe

Val

175
Cys

Thr
Ala
Asp
His
255
Ala
Arg
Ala
Asp
Ala
335
Ala
Thr
Ile
Gln
Glu
415
Arg
Thr
Lys
Thr
Val

495
Lys

160
Ile

Ile
Trp
Pro
Arg
240
Val
Glu
Gly
Cys
Gln
320
Lys
Leu
Leu
Ala
Asp
400
Met
Val
Gly
Leu
Leu
480

Lys

Val
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500

Ser Lys Gly Ala Pro Cys

915

Thr Ala Ala
530
Ser Thr Asn

545

Asp Ser Tyr

Trp His Lys

Lys Gly Val

595

Ser Ser Ala
610
Val Phe Gly

625

Thr Lys Val

Arg Asn Met

Met Phe Leu

<210>
Qi
212>
<213

<2202
<223>

221>
222>
223>

<400>

675

25
35
DNA

Ile Asn Lys

Asp Asp Glu
550
Ile Ile Val
565
Glu Gly Ser
580
Glu Arg Leu

Gly Gly Phe

Ser Ala Phe
630
Ile Met Gly
645
Thr Met Ser
660
Ser Leu Gly

ANIF3|

Arg
Gly
535
Val
Gly
Ser
Ala
Phe
615
Gln
Ala

Met

Val

5056
Ile Pro
520
Ile Leu

Leu Ile

Arg Gly

Ile Gly
585
Val Met
600
Thr Ser

Gly Leu
Val Leu
Ser Met

665

Gly Ala
680

Val Ile

Val Thr

Glu Val
555

Asp Ser

570

Lys Leu

Gly Asp

Val Gly

Phe Gly
635

Ile Trp

650

Ile Leu

ATFFIfR: #E=6MMESE

misc 4H1E

1-35

POW 454

25

aaaagaaaaa gcgctaccac catccaccgg gacag

<210>
21
<212>

26
41
DNA

213> N5

145

Val Ala
525
Val Asn
540
Asn Pro

Arg Leu

Phe Thr

Thr Ala
605

Lys Gly

620

Gly Leu

Val Gly

Val Gly

510
Asp

Pro
Pro
Thr
Gln
590
Trp
Ile
Asn

Ile

Val
670

Asp Leu

Ile Ala

Phe Gly
560

Tyr Gln

575

Thr Met

Asp Phe

His Thr

Trp Ile
640

Asn Thr

655

Ile Met

35



02807758. X FoFl &K FE54/851

<220>
223> NIF5Hid; #E=8RMEgH%

<221> misc_FF#1E
222> 1-41
<223> CPOW 2417

<400> 26
actgttaccc tcaaccccgt actcgecgge gaaaaagaaa a 41

<210> 27

211> 24

<212> PRT
213> ANTJF5Y

<220>
223> NLFFHR; &iE==6mgk

223> B JEfF 5

<400> 27
Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser Leu Ala
1 5 10 15
Val Val Ile Ala Gly Thr Ser Ala
20

<210> 28

<211> 36

<212> DNA
213> ANTLF%)

<220>
223> NTFFHR, &iE=56maEs

<221> misc_%F4F
<222> 1-36
<223> YF 482

<400> 28
aaaagaaaaa gcgetgtgac cttggtgegg aaaaac 36

<210> 29
21 4
<212> DNA

146



02807758. X F % & E55/851

213> ANTIFF%)

<220>
223> NTRVHR, &E=8aREEE

<221> misc_ SF4E
<222> 1-41
<223> CYF 2433

<400> 29
acagagatcc tcaaccccgc actcgccgge gaaaaagaaa a 4]

<210> 30

211> 41

<212> DNA
213> ANTJF5)

<220>
223> NIFHIHE; &iE=24mMaE

<221> misc_4%4E
<222> 1-41
<223> SLE 463

<400> 30
asaagaaaaa gcgctttgea gttatcaacc tatcagggga a 4]

<210> 31

<211> 40

<212> DNA
213> NTF5

<220>
223> NTFHIHR; #&E=8&mMEEE

<221> misc_%F1E
<222> 1-40
<223> CSLE 2477

<400> 31
accgttggtc gcacgttcgg actcgecgge gaaaaagaaa 40

<210> 32
<211> 39

147



02807758. X Fo% &K FE56/851

<212> PRT
213> ANTLF%)

220>
223> NI FF¥liiR; &E=06mMA8%K

<400> 32
Leu Asp Thr Ile Asn Arg Arg Pro Ser Lys Lys Arg Gly Gly Thr Arg
1 5 10 15
Ser Leu Leu Gly Leu Ala Ala Leu Ile Gly Leu Ala Ser Ser Leu Gln
20 25 30
Leu Leu Ser Thr Tyr Gln Gly
35
<210> 33
211> 24
<212> PRT

213> A%

220>
223> NLFolHd; & =6

<400> 33
Met Trp Leu Ala Ser Leu Ala Val Val Ile Ala Cys Ala Gly Ala Met
1 5 10 15
Lys Leu Ser Asn Phe Gln Gly Lys
20

<210> 34

<211> 30

<212> PRT
213> AR5

<220>
223> NLFFid; &=k

<400> 34
Met Asn Glu Gly Ser Ile Met Trp Leu Ala Ser Leu Ala Val Val Ile
1 5 10 15
Ala Cys Ala Gly Ala Met Lys Leu Ser Asn Phe Gln Gly Lys
20 25 30
<210> 35
211> 39

148



02807758. X Foo% &K FE57/851

<212> PRT
213> NI

<2205
223> ATF5#R; &E=58mWa%k

<400> 35
Met Gly Arg Lys Gln Asn Lys Arg Gly Gly Asn Glu Gly Ser Ile Met
1 5 10 15
Trp Leu Ala Ser Leu Ala Val Val Ile Ala Cys Ala Gly Ala Met Lys
20 25 30
Leu Ser Asn Phe Gln Gly Lys
35
<210> 36
<211> 34
<212> PRT

213> N3

<220>
223> NTFHHid; #iE=6mmgEs

<400> 36
Met Ser Lys Lys Arg Gly Gly Ser Glu Thr Ser Val Leu Met Val Ile
1 5 10 15
Phe Met Leu Ile Gly Phe Ala Ala Ala Leu Lys Leu Ser Asn Phe Gln
20 25 30
Gly Lys

<210> 37
<211> 33

<212> PRT
213> ANLF%

<220>
223> NTIRF5iHd; &E=4amiagsk

<400> 37
Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser Leu Ala
1 5 10 15
Val Val Ile Ala Cys Ala Gly Ala Val Thr Leu Ser Asn Phe Gln Gly
20 25 30

Lys

149



02807758. X Fo% &K E58/851

<210> 38
211> 46
<212> PRT

213> ALFF%1

<220>
223> NLFEHH#R: &E=amRM0ghk

<400> 38
Met Asn Val Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn
1 5 10 15
Ile Leu Asn Arg Arg Arg Arg Thr Ala Gly Met Ile Ile Met Leu Ile
20 25 30
Pro Thr Val Met Ala Phe His Leu Thr Thr Arg Asn Gly Glu
35 40 45
<210> 39
211> 40
212> PRT

213> NLFF%

<220>
223> NTFFHER; RE=8RMEEE

<400> 39
Met Val Gly Leu Gln Lys Arg Gly Lys Arg Arg Ser Ala Thr Asp Trp
1 5 10 15
Met Ser Trp Leu Leu Val Ile Thr Leu Leu Gly Met Thr Leu Ala Ala
20 25 30
Thr Val Arg Lys Glu Arg Gly Asp
35 40
<210> 40
211> 24
<212> PRT

213> ANLJF5)

<220>
223> NTFFIHGR; #&E=8mREaEk

<400> 40
Met Gly Trp Leu Leu Val Val Val Leu Leu Gly Val Thr Leu Ala Ala

150



02807758. X

}“?

Fl &R H59/851

1

5

Thr Val Arg Lys Glu Arg Gly Asp

<210> 41
211> 24
<212> PRT

20

Q213> NLF5

<220>

10

223> ATLF5IH#R; &iE=6aRHEE

<400> 41

15

Met Ser Trp Leu Leu Val Ile Thr Leu Leu Gly Met Thr Ile Ala Ala

1

5

Thr Val Arg Lys Glu Arg Gly Asp

<210>
<21
212>
213>

42
5292
DNA

<220>

<223>

221>
222>

CDS

<400> 42

gacggatcgg
ccgecatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttccg
ccecgeecatt
attgacgtca
atcatatgcc
atgcccagta
tcgetattac
actcacgggg
aaaatcaacg

gtaggegtgt

20

ALF3

(910). .. (2964

gagatctcce
aagccagtat
ttaagctaca
gegttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgccce
catgacctta
catggtgatg
atttccaagt
ggactttcca

acggtggsag

gatcccctat
ctgeteeetg
acaaggcaag
ctgeticgeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
cggttttgge
ctccacceca
aaatgtcgta
gtctatataa

10

NLFFd: KE==6 Rk

ggtgcactct
ctigtgtgtt
gcettgaccga
atgtacgggce
ttacggggtc
atggcccgec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccge

gcagagctct

151

cagtacaatc
ggaggtceget
caattgcatg
cagatatacg
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
tgggcgtgga
tgggagttitg
cccattgacg
ctggctaact

15

tgctetgatg
gagtagtgcg
aagaatctgce
cgttgacatt
agcccatata
cccaacgacce
gggactttcce
catcaagtgt
geetggeatt
gtattagtca
tagecggttitg
ttttggcacc
caaatgggceg
agagaaccca

60
120
180
240
300
360
420
480
540
600
660
720
780
840



02807758. X

FFoo%l R H60/851

ctgcttactg gecttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc
gcegeegee atg gge aag agg tcc gec gge tca atc atg tgg ctc geg age
Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser
10

ttg
Leu
15

aac

Asn

ctt
Leu

atg
Met

ctt
Leu

acg
Thr
95

aga
Arg

ctg
Leu

cat
His

atg

gea
Ala

gga
Gly

ctg
Leu

gac
Asp

cte
Leu
80

tce
Ser

aga
Arg

gag
Glu

gtc
Val

atg

gtt
Val

gaa
Glu

ttt
Phe

ctt

Leu
65

agg
Arg

acg

gtc
Val

cca
Pro

aaa
Lys
50

get
Gly

cag
Gln

tgg

ata
Ile

cac
His
35

aca
Thr

gaa
Glu

aat
Asn

gta

5

gct tgt gea
Ala Cys Ala

20

atg
Met

gag
Glu

ttg
Leu

gag
Glu

act

Thr Trp Val Thr

gaa
Glu

aca
Thr

cag
Gln
145

geca

aaa
Lys

cga
Arg
130

aga
Arg

gca

Met Met Ala Ala

160

aga
Arg
115

act
Thr

att
Ile

atc
Ile

100

tca
Ser

gaa
Glu

gaa
Glu

ctg
Leu

atc
Ile

gat
Asp

tgt
Cys

cca
Pro
85

tat
Tyr

gtg
Val

aca
Thr

act
Thr

gea
Ala
165

gte
Val

ggc
Gly

gaa
Glu
70

gaa
Glu

ggeg
Gly

gca
Ala

tgg
Trp

tgg
Trp
150

tac
Tyr

ggc
Gly

agc
Ser

gtg
Val
55

gac
Asp

gac
Asp

acg
Thr

cte
Leu

atg
Met
135

atc
Ile

acc
Thr

gce
Ala

aga
Arg
40

aac
Asn

aca
Thr

ata
Ile

tgt
Cys

gtt
Val
120

tca
Ser

ttg
Leu

ata
Ile

tte
Phe
25

caa

Gln

atg
Met

atc
Ile

gac
Asp

acc
Thr
105

cca
Pro

tca
Ser

aga
Arg

gga
Gly

152

cat tta acc
His Leu Thr

gag
Glu

tgt
Cys

acg
Thr

tgt
Cys
90

acc
Thr

cat
His

gaa
Glu

cat
His

acg

aaa
Lys

ace
Thr

tac
Tyr
75

tgg
Trp

atg
Met

gtg
Val

g88
Gly

cca
Pro
155

aca

g88
Gly

ctc
Leu
60

aag

Lys

tge
Cys

gga
Gly

gga
Gly

gee
Ala
140

g8c
Gly

cat

Thr Thr His

170

aca
Thr

aaa
Lys
45

atg
Met

tgt
Cys

aac
Asn

gaa
Glu

atg
Met
125

tgg
Trp

ttc
Phe

ttc
Phe

cgt
Arg
30

agt
Ser

gee
Ala

cce
Pro

tct
Ser

cat
His
110

gga
Gly

aaa
Lys

acc
Thr

caa
Gln

900
951

999

1047

1095

1143

1191

1239

1287

1335

1383

1431



02807758. X rooHl & H61/8511
aga gcc ctg att ttc atc tta ctg aca get gtc act cct tca atg aca 1479
Arg Ala Leu Ile Phe Ile Leu Leu Thr Ala Val Thr Pro Ser Met Thr
175 180 185 190
atg cgt tgc ata gga atg tca aat aga gac ttt gtg gaa ggg gtt tca 1527
Met Arg Cys Ile Gly Met Ser Asn Arg Asp Phe Val Glu Gly Val Ser

195 200 205
gga gga agc tgg gtt gac ata gtc tta gaa cat gga age tgt gtg acg 1575
Gly Gly Ser Trp Val Asp Ile Val Leu Glu His Gly Ser Cys Val Thr
210 215 220
acg atg gca aaa aac aaa cca aca ttg gat ttt gaa ctg ata aaa aca 1623
Thr Met Ala Lys Asn Lys Pro Thr Leu Asp Phe Glu Leu Ile Lys Thr
225 230 235
gaa gcc aaa cag cct gcc acc cta agg aag tac tgt ata gag gca aag 1671
Glu Ala Lys Gln Pro Ala Thr Leu Arg Lys Tyr Cys Ile Glu Ala Lys
240 245 250
cta acc aac aca aca aca gaa tct cgc tgc cca aca caa ggg gaa ccc 1719
Leu Thr Asn Thr Thr Thr Glu Ser Arg Cys Pro Thr Gln Gly Glu Pro
255 260 265 270
agc cta aat gaa gag cag gac aaa agg ttc gtc tgc aaa cac tcc atg 1767
Ser Leu Asn Glu Glu Gln Asp Lys Arg Phe Val Cys Lys His Ser Met
275 280 285
gta gac aga gga tgg gga aat gga tgt gga cta ttt gga aag gga ggc 1815
Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Leu Phe Gly Lys Gly Gly
290 295 300
att gtg acc tgt gct atg ttc aga tgc aaa aag aac atg gaa gga aaa 1863
Ile Val Thr Cys Ala Met Phe Arg Cys Lys Lys Asn Met Glu Gly Lys
305 310 315
gtt gtg caa cca gaa aac ttg gaa tac acc att gtg ata aca cct cac 1911
Val Val Gln Pro Glu Asn Leu Glu Tyr Thr Ile Val Ile Thr Pro His
320 325 330
tca ggg gaa gag cat gca gtc gga aat gac aca gga aaa cat ggc aag 1959
Ser Gly Glu Glu His Ala Val Gly Asn Asp Thr Gly Lys His Gly Lys
335 340 345 350

153



02807758. X FooHl & OH62/8511
gaa atc aaa ata aca cca cag agt tcc atc aca gaa gca gaa ttg aca 2007
Glu Ile Lys Ile Thr Pro Gln Ser Ser Ile Thr Glu Ala Glu Leu Thr

355 360 365
ggt tat ggc act gtc aca atg gag tgc tct cca aga acg gge ctc gac 2055
Gly Tyr Gly Thr Val Thr Met Glu Cys Ser Pro Arg Thr Gly Leu Asp

370 375 380
ttc aat gag atg gtg ttg ttg cag atg gaa aat aaa gct tgg ctg gtg 2103
Phe Asn Glu Met Val Leu Leu Gln Met Glu Asn Lys Ala Trp Leu Val
385 390 395
cac agg caa tgg ttc cta gac ctg ccg tta cca tgg ttg ccc gga geg 2151
His Arg Gln Trp Phe Leu Asp Leu Pro Leu Pro Trp Leu Pro Gly Ala
400 405 410

gac aca caa ggg tca aat tgg ata cag aaa gag aca ttg gtc act ttc 2199
Asp Thr Gln Gly Ser Asn Trp Ile Gln Lys Glu Thr Leu Val Thr Phe
415 420 425 430
aaa aat ccc cat gcg aag aaa cag gat gtt gtt gtt tta gga tcc caa 2247
Lys Asn Pro His Ala Lys Lys Gln Asp Val Val Val Leu Gly Ser Gln

435 440 445
gaa ggg gcc atg cac aca gca ctt aca ggg gec aca gaa atc caa atg 2295
Glu Gly Ala Met His Thr Ala Leu Thr Gly Ala Thr Glu Ile Gln Met

450 455 460
tca tca gga aac tta ctc ttc aca gga cat ctc aag tgc agg ctg aga 2343
Ser Ser Gly Asn Leu Leu Phe Thr Gly His Leu Lys Cys Arg Leu Arg
465 470 475
atg gac aag cta cag ctc aaa gga atg tca tac tct atg tgc aca gga 2391
Met Asp Lys Leu Gln Leu Lys Gly Met Ser Tyr Ser Met Cys Thr Gly
480 485 490

aag ttt aaa gtt gtg aag gaa ata gca gaa aca caa cat gga aca ata 2439
Lys Phe Lys Val Val Lys Glu Ile Ala Glu Thr Gln His Gly Thr Ile
495 500 505 510
gtt atc aga gtg caa tat gaa ggg gac ggc tct cca tgc aag atc cct 2487
Val Ile Arg Val Gln Tyr Glu Gly Asp Gly Ser Pro Cys Lys Ile Pro

515 520 525

154



02807758. X rooHl & H63/8511
ttt gag ata atg gat ttg gaa aaa aga cat gtc tta ggt cgc ctg att 2535
Phe Glu Ile Met Asp Leu Glu Lys Arg His Val Leu Gly Arg Leu Ile

530 535 540
aca gtc aac cca att gtg aca gaa aaa gat agc cca gtc aac ata gaa 2583
Thr Val Asn Pro Ile Val Thr Glu Lys Asp Ser Pro Val Asn Ile Glu
545 550 555
gca gaa cct cca ttc gga gac agce tac atc atc ata gga gta gag ccg 2631
Ala Glu Pro Pro Phe Gly Asp Ser Tyr Ile Ile Ile Gly Val Glu Pro
560 565 570

gga caa ctg aag ctc aac tgg ttt aag aaa gga agt tct atc ggc caa 2679
Gly Gln Leu Lys Leu Asn Trp Phe Lys Lys Gly Ser Ser Ile Gly Gln
575 580 585 590
atg ttt gag aca aca atg agg ggg gcg aag aga atg gec att tta ggt 2727
Met Phe Glu Thr Thr Met Arg Gly Ala Lys Arg Met Ala Ile Leu Gly

595 600 605
gac aca gcc tgg gat ttt gga tcc ttg gga gga gtg ttt aca tct ata 2775
Asp Thr Ala Trp Asp Phe Gly Ser Leu Gly Gly Val Phe Thr Ser Ile

610 615 620
gga aag gct cte cac caa gtc ttt gga gca atc tat gga gct gee ttc 2823
Gly Lys Ala Leu His Gln Val Phe Gly Ala Ile Tyr Gly Ala Ala Phe
625 630 635
agt ggg gtt tca tgg act atg aaa atc ctc ata gga gtc att atc aca 2871
Ser Gly Val Ser Trp Thr Met Lys Ile Leu Ile Gly Val Ile Ile Thr
640 645 650

tgg ata gga atg aat tca cgc agc acc tca ctg tct gtg aca cta gta 2919
Trp Ile Gly Met Asn Ser Arg Ser Thr Ser Leu Ser Val Thr Leu Val
655 660 665 670
ttg gtg gga att gtg aca ctg tat ttg gga gtc atg gtg cag gcc 2964
Leu Val Gly Ile Val Thr Leu Tyr Leu Gly Val Met Val Gln Ala

675 680 685
taattagttg agcggccget cgagcatgeca tctagaggge cctattctat agtgtcacct 3024
aaatgctaga gctcgetgat cagectcgac tgtgecttet agttgecage catctgttgt 3084
ttgeeectee cecgtgectt ccttgaccet ggaaggtgec actcccactg tectttecta 3144

155



<213> ANTLFr%

<220>

223> NILF5lH#k; &EF=4lgk

156

02807758. X Fo&l & E64/85W
ataaaatgag gaaattgcat cgcattgtct gagtaggtgt cattctattc tgggggetgg 3204
ggtggggcag gacagcaagg gggaggattg ggaagacaat agcaggecatg ctggggatge 3264
ggtgggctet atggettetg aggecggaaag aaccagctge attaatgaat cggccaacge 3324
gecggggagag geggtttgeg tattgggege tcttcegett cctegetcac tgactcgetg 3384
cgcteggteg tteggctgeg gecgageggta tcagctcact caaaggeggt aatacggtta 3444
tccacagaat caggggataa cgcaggaaag aacatgtgag caaaaggcca gcaaaaggcc 3504
aggaaccgta aaaaggccgc gttgetggeg tttttccata ggetcegece ccctgacgag 3564
catcacaaaa atcgacgctc aagtcagagg tggcgaaacc cgacaggact ataaagatac 3624
caggegtttc cccetggaag ctcectegtg cgeteteetg ttcegaceet geegettace 3684
ggatacctgt ccgcctttct cccttcggga agegtggege tttctcatag ctcacgetgt 3744
aggtatctca gttcggtgta ggtegttcge tccaagetgg getgtgtgea cgaaccecee 3804
gttcageecg accgetgege cttatcecggt aactatcgtc ttgagtccaa cccggtaaga 3864
cacgacttat cgccactgge agcagccact ggtaacagga ttagcagagc gaggtatgta 3924
ggeggtgeta cagagttctt gaagtggtgg cctaactacg gctacactag aagaacagta 3984
tttggtatct gegetetget gaageccagtt accttcggaa aaagagttgg tagectcttga 4044
tccggeaaac aaaccaccge tggtageggt ggtttttttg tttgcaageca gcagattacg 4104
cgcagaaaaa aaggatctca agaagatcet ttgatctttt ctacggggtc tgacgetcag 4164
tggaacgaaa actcacgtta agggattttg gtcatgagat tatcaaaaag gatcttcacc 4224
tagatccttt taaattaaaa atgaagtttt aaatcaatct aaagtatata tgagtaaact 4284
tggtctgaca gttaccaatg cttaatcagt gaggcaccta tctcagegat ctgtctattt 4344
cgttcatcca tagttgectg actcccegtc gtgtagataa ctacgatacg ggagggetta 4404
ccatctggee ccagtgetge aatgataccg cgagacccac getcaccgge tccagattta 4464
tcagcaataa accagccage cggaagggcc gagegcagaa gtggtecctge aactttatce 4524
gcectccatce agtctattaa ttgttgecgg gaagectagag taagtagttc gecagttaat 4584
agtttgegea acgttgttge cattgetaca ggecatcgtgg tgtcacgete gtegtttggt 4644
atggcttcat tcagetccgg ttcccaacga tcaaggegag ttacatgatc ccccatgttg 4704
tgcaaaaaag cggttagectc ctteggtect ccgategttg tcagaagtaa gttggecegea 4764
gtgttatcac tcatggttat ggcagcactg cataattctc ttactgtcat gccatccgta 4824
agatgctttt ctgtgactgg tgagtactca accaagtcat tctgagaata gtgtatgcegg 4884
cgaccgagtt gctettgeee ggegtcaata cgggataata ccgegecaca tagcagaact 4944
ttaaaagtgc tcatcattgg aaaacgttct tcggggcegaa aactctcaag gatcttaceg 5004
ctgttgagat ccagttcgat gtaacccact cgtgecaccca actgatcttc agecatctttt 5064
actttcacca gegtttctgg gtgagcaaaa acaggaagge aaaatgccgc aaaaaaggga 5124
ataagggcga cacggaaatg ttgaatactc atactcttcc tttttcaata ttattgaage 5184
atttatcagg gttattgtct catgagcgga tacatatttg aatgtattta gaaaaataaa 5244
caaatagggg ttccgegecac atttccccga aaagtgccac ctgacgtce 5292
210> 43
<211> 6856
<212> PRT



02807758. X

}“?

Fl & H65/851

<400> 43

Met Gly Lys
1

Val Val Ile

Glu Pro His
35
Phe Lys Thr
50
Leu Gly Glu
65
Arg Gln Asn

Thr Trp Val

Arg Ser Ala Gly Ser Ile Met

5
Ala Cys Ala
20
Met Ile Val

Glu Asp Gly

Leu Cys Glu
70
Glu Pro Glu
85
Thr Tyr Gly
100

Gly
Ser
Val
55

Asp

Asp

Thr

Glu Lys Arg Ser Val Ala Leu

115

Thr Arg Thr Glu Thr Trp Met

130
Gln Arg Ile
145
Ala Ala Ile
Leu Ile Phe
Ile Giy
195
Trp Val
210
Ala Lys Asn
225
Lys Gln Pro

Cys

Ser

Glu Thr Trp

150

Leu Ala Tyr
165

Ile Leu Leu
180

Met Ser Asn

Asp Ile Val
Lys Pro Thr

230
Ala Thr Leu

245

135
Ile

Thr
Thr
Arg
Leu
215

Leu

Arg

Asn Thr Thr Thr Glu Ser Arg

260

Asn Glu Glu Gln Asp Lys Arg

275

Arg Gly Trp Gly Asn Gly Cys

290
Thr Cys Ala
305
Gln Pro Glu

Met Phe Arg
310
Asn Leu

325

295
Cys

10
Ala Phe His
25
Arg Gln Glu
40
Asn Met Cys

Thr Ile Thr

Ile Asp Cys
90
Cys Thr Thr
105
Val Pro His
120
Ser Ser Glu

Leu Arg His

Ile Gly Thr
170
Ala Val Thr
185
Asp Phe Val
200
Glu His Gly

Asp Phe Glu

Lys Tyr Cys
250
Cys Pro Thr
265
Phe Val Cys
280
Gly Leu Phe

Lys Lys Asn

Glu Tyr Thr Ile Val

330

Trp Leu Ala

Leu Thr Thr

Gly Lys
45

Leu Met

60

Lys Cys

Lys

Thr

Tyr
75
Trp Cys Asn

Met Gly Glu

Val Gly Met
125

Ala Trp

140

Pro Gly Phe

155

Thr His Phe

Gly

Pro Ser Met

Glu Gly Val
205

Cys Val

220

Ile Lys

Ser

Leu
235
Ile Glu Ala

Gln Gly Glu

Lys His Ser
285

Gly Lys Gly

300

Met Glu Gly

315

Ile Thr Pro

157

Ser Leu Ala
15

Arg Asn Gly

30

Ser Leu Leu

Ala Met Asp

Pro Leu Leu
80
Ser Thr Ser
95
His Arg Arg
110
Gly Leu Glu

Lys His Val

Thr Met Met
160
Gln Arg Ala
175
Thr Met Arg
190
Ser Gly Gly

Thr Thr Met

Thr Glu Ala

240

Lys Leu Thr

255

Pro Ser
270

Met Val

Leu
Asp
Gly Ile Val

Val
320
Gly

Lys Val

His Ser

335



02807758. X
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Glu Glu

Lys Ile

Gly Thr
370
Glu Met
385
Gln Trp

Gin Gly

Pro His
Ala Met
450
Gly Asn
465
Lys Leu

Lys Val

Arg Val

Ile Met
530
Asn Pro
545
Pro Pro

Leu Lys

Glu Thr

Ala Trp
610
Ala Leu
625
Val Ser

Gly Met

Gly

His
Thr
355
Val
Val
Phe
Ser
Ala
435
His
Leu
Gln
Val
Gln
515
Asp
Ile
Phe
Leu
Thr
595
Asp
His
Trp

Asn

675

Ala Val
340
Pro Gln

Thr Met

Leu Leu

Leu Asp
405

Asn Trp

420

Lys Lys

Thr Ala

Leu Phe

Leu Lys
485

Lys Glu

500

Tyr Glu

Leu Glu

Val Thr

Gly Asp
565

Asn Trp

580

Met Arg

Phe Gly
Gln Val
Thr Met

645

Ser Arg
660

Gly Asn Asp

Ser Ser Ile
360
Glu Cys Ser
375
Gln Met Glu
390

Leu Pro Leu

Ile Gln Lys

Gln Asp Val
440
Leu Thr Gly
455
Thr Gly His
470
Gly Met Ser

Ile Ala Glu

Gly Asp Gly
520
Lys Arg His
535
Glu Lys Asp
550
Ser Tyr Ile

Phe Lys Lys

Gly Ala Lys
600
Ser Leu Gly
615
Phe Gly Ala
630
Lys Ile Leu

Ser Thr Ser

Ile Val Thr Leu Tyr Leu Gly

680

Thr
345
Thr
Pro
Asn
Pro
Glu
425
Val
Ala
Leu
Tyr
Thr
505
Ser
Val
Ser
Ile
Gly
585
Arg
Gly

Ile

Ile

Gly Lys His

Glu Ala Glu

Arg Thr Gly
380

Gly

Leu
365

Leu

Lys Glu Ile
350
Thr Gly Tyr

Asp Phe Asn

Lys Ala Trp Leu Val His Arg

395
Trp Leu
410
Thr Leu Val

Val Leu Gly

Thr Glu

460

Lys Cys

475

Ser Met
490

Gln His

Cys

Gly

Pro Cys Lys

Leu Gly Arg
540
Val Asn
555

Gly

Pro

Ile
570
Ser

Val

Ser Ile

Met
Val Phe
620
Tyr
635

Gly val Ile
650

Thr

Ser
445

Thr
Thr
Ile
525
Leu
Ile

Glu

Gly

605

Ile

Leu Ser Val Thr Leu

665

Val Met Val Gln Ala

158

685

400

Pro Gly Ala Asp Thr

415
Phe Lys Asn
430
Gln Glu Gly

Ile Gln Met Ser Ser

Arg Leu Arg Met Asp

480
Gly Lys Phe
495
Ile Val Ile
510
Pro Phe Glu

Ile Thr Val

Glu Ala Glu
560
Pro Gly Gln
575
Gln Met Phe
590

Ala Ile Leu Gly Asp Thr

Thr Ser Ile Gly Lys

Gly Ala Ala Phe Ser Gly

640
Thr Trp Ile
655
Val Leu Val
670



02807758. X
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<210> 44
<211> 5293
<212> DNA

213> ANTF%

<220>

223> NIJp5i#id; &Rix=46RL8%

<221> CDS

<222> (910)... (2964)

<400> 44

gacggatcgg
ccgcatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttccg
ccegeccecatt
attgacgtca
atcatatgcce
atgcccagta
tcgectattac
actcacgggg
aaaatcaacg
gtaggegtgt
ctgcttactg

gagatctccce
aagccagtat
ttaagctaca
gegttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtgegag
aagtacgccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa

gcegeegee atg gge aag
Met Gly Lys

1

gatcccctat
ctgctecetg
acaaggcaag
ctgettegeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
cggttttgge
ctccacceca
aaatgtcgta
gtctatataa
attaatacga

ggtgcactct
cttgtgtgtt
gcttgaccga
atgtacgggc
ttacggggtc
atggcccgee
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccge
gcagagctct
ctcactatag

cagtacaatc
ggaggtcgcet
caattgcatg
cagatatacg
attagttcat
tggctgacceg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
tggecgtega
tggeagtttg
cccattgacg
ctggctaact
ggagacccaa

tgcetctgatg
gagtagtgcg
aagaatctgc
cgttgacatt
agcccatata
cccaacgacce
gggactttcce
catcaagtgt
geectggeatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcg
agagaaccca
gettggtace

agg tcc gec gge tca atc atg tgg ctc geg age
Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser

5

10

ttg gca gtt gtc ata gct tgt gca gge gec ttc cat tta acc aca cgt

Leu
15

aac
Asn

ctt
Leu

20

35

50

25

40

95

159

Ala Val Val Ile Ala Cys Ala Gly Ala Phe His Leu Thr Thr Arg

30

gga gaa cca cac atg atc gtc agc aga caa gag aaa ggg aaa agt
Gly Glu Pro His Met Ile Val Ser Arg Gln Glu Lys Gly Lys Ser

45

ctg ttt aaa aca gag gat ggc gtg aac atg tgt acc ctc atg gcc
Leu Phe Lys Thr Glu Asp Gly Val Asn Met Cys Thr Leu Met Ala
60

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
951

999

1047

1095



02807758. X Foo%l &K E68/851

atg gac ctt ggt gaa ttg tgt gaa gac aca atc acg tac aag tgt ccc 1143
Met Asp Leu Gly Glu Leu Cys Glu Asp Thr Ile Thr Tyr Lys Cys Pro
65 70 75

ctt ctc agg cag aat gag cca gaa gac ata gac tgt tgg tgc aac tct 1191
Leu Leu Arg Gln Asn Glu Pro Glu Asp Ile Asp Cys Trp Cys Asn Ser
80 85 90

acg tcc acg tgg gta act tat ggg acg tgt acc acc atg gga gaa cat 1239
Thr Ser Thr Trp Val Thr Tyr Gly Thr Cys Thr Thr Met Gly Glu His
95 100 105 110

aga aga gaa aaa aga tca gtg gca ctc gtt cca cat gtg gga atg gga 1287
Arg Arg Glu Lys Arg Ser Val Ala Leu Val Pro His Val Gly Met Gly
115 120 125

ctg gag aca cga act gaa aca tgg atg tca tca gaa ggg gcc tgg aaa 1335
Leu Glu Thr Arg Thr Glu Thr Trp Met Ser Ser Glu Gly Ala Trp Lys
130 135 140

cat gtc cag aga att gaa act tgg atc ttg aga cat cca ggc ttc acc 1383
His Val Gln Arg Ile Glu Thr Trp Ile Leu Arg His Pro Gly Phe Thr
145 150 155

atg atg gca gca atc ctg gca tac acc ata gga acg aca cat ttc caa 1431
Met Met Ala Ala Ile Leu Ala Tyr Thr Ile Gly Thr Thr His Phe Gln
160 165 170

aga gcc ctg att ttc atc tta ctg aca get gtc act cct tca atg aca 1479
Arg Ala Leu Ile Phe Ile Leu Leu Thr Ala Val Thr Pro Ser Met Thr

175 180 185 190

atg cgt tgc ata gga atg tca aat aga gac ttt gtg gaa ggg gtt tca 1527
Met Arg Cys Ile Gly Met Ser Asn Arg Asp Phe Val Glu Gly Val Ser

195 200 205
gga gga agc tgg gtt gac ata gtc tta gaa cat gga agc tgt gtg acg 1575
Gly Gly Ser Trp Val Asp Ile Val Leu Glu His Gly Ser Cys Val Thr
210 215 220
acg atg gca aaa aac aaa cca aca ttg gat ttt gaa ctg ata aaa aca 1623
Thr Met Ala Lys Asn Lys Pro Thr Leu Asp Phe Glu Leu Ile Lys Thr
225 230 235

160



02807758. X FooHl & H69/8511
gaa gcc aaa cag cct gcc acc cta agg aag tac tgt ata gag gca aag 1671
Glu Ala Lys Gln Pro Ala Thr Leu Arg Lys Tyr Cys Ile Glu Ala Lys

240 245 250
cta acc aac aca aca aca gaa tct cgc tgc cca aca caa ggg gaa ccc 1719
Leu Thr Asn Thr Thr Thr Glu Ser Arg Cys Pro Thr Gln Gly Glu Pro
255 260 265 270
agc cta aat gaa gag cag gac aaa agg ttc gtc tgc aaa cac tcc atg 1767
Ser Leu Asn Glu Glu Gln Asp Lys Arg Phe Val Cys Lys His Ser Met

275 280 285
gta gac aga gga tgg gga aat gga tgt gga cta ttt gga aag gga ggc 1815
Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Leu Phe Gly Lys Gly Gly
290 295 300
att gtg acc tgt gct atg ttc aga tgc aaa aag aac atg gaa gga aaa 1863
Ile val Thr Cys Ala Met Phe Arg Cys Lys Lys Asn Met Glu Gly Lys
305 310 315

gtt gtg caa cca gaa aac ttg gaa tac acc att gtg ata aca cct cac 1911
Val Val Gln Pro Glu Asn Leu Glu Tyr Thr Ile Val Ile Thr Pro His

320 325 330
tca ggg gaa gag cat gca gtc gga aat gac aca gga aaa cat ggc aag 1959
Ser Gly Glu Glu His Ala Val Gly Asn Asp Thr Gly Lys His Gly Lys
335 340 345 350
gaa atc aaa ata aca cca cag agt tcc atc aca gaa gca gaa ttg aca 2007
Glu Ile Lys Ile Thr Pro Gln Ser Ser Ile Thr Glu Ala Glu Leu Thr

355 360 365
ggt tat ggc act gtc aca atg gag tgc tct cca aga acg ggc ctc gac 2055
Gly Tyr Gly Thr Val Thr Met Glu Cys Ser Pro Arg Thr Gly Leu Asp
370 375 380
ttc aat gag atg gtg ttg ttg cag atg gaa aat aaa gct tgg ctg gtg 2103
Phe Asn Glu Met Val Leu Leu Gln Met Glu Asn Lys Ala Trp Leu Val
385 390 395

cac agg caa tgg ttc cta gac ctg ccg tta cca tgg ttg ccc gga gcg 2151
His Arg Gln Trp Phe Leu Asp Leu Pro Leu Pro Trp Leu Pro Gly Ala

400 405 410

161



02807758. X FooHl & OE70/8511
gac aca caa ggg tca aat tgg ata cag aaa gag aca ttg gtc act ttc 2199
Asp Thr Gln Gly Ser Asn Trp Ile Gln Lys Glu Thr Leu Val Thr Phe
415 420 425 430
aaa aat ccc cat gcg aag aaa cag gat gtt gtt gtt tta gga tcc caa 2247
Lys Asn Pro His Ala Lys Lys Gln Asp Val Val Val Leu Gly Ser Gln

435 440 445
gaa ggR gCC atg cac aca gca ctt aca ggg gcc aca gaa atc caa atg 2295
Glu Gly Ala Met His Thr Ala Leu Thr Gly Ala Thr Glu Ile Gln Met
450 455 460
tca tca gga aac tta ctc ttc aca gga cat ctc aag tgc agg ctg aga 2343
Ser Ser Gly Asn Leu Leu Phe Thr Gly His Leu Lys Cys Arg Leu Arg
465 470 475
atg gac aag cta cag ctc aaa gga atg tca tac tct atg tgc aca gga 2391
Met Asp Lys Leu Gln Leu Lys Gly Met Ser Tyr Ser Met Cys Thr Gly
480 485 490
aag ttt aaa gtt gtg aag gaa ata gca gaa aca caa cat gga aca ata 2439
Lys Phe Lys Val Val Lys Glu Ile Ala Glu Thr Gln His Gly Thr Ile
495 500 505 510
gtt atc aga gtg caa tat gaa gge gac ggc tct cca tgc aag atc cct 2487
Val Ile Arg Val Gln Tyr Glu Gly Asp Gly Ser Pro Cys Lys Ile Pro
515 520 525
ttt gag ata atg gat ttg gaa aaa aga cat gtc tta ggt cgc ctg att 2535
Phe Glu Ile Met Asp Leu Glu Lys Arg His Val Leu Gly Arg Leu Ile
530 535 540
aca gtc aac cca att gtg aca gaa aaa gat agc cca gtc aac ata gaa 2583
Thr Val Asn Pro Ile Val Thr Glu Lys Asp Ser Pro Val Asn Ile Glu
545 550 555
gca gaa cct cca ttc gga gac agc cac atc atc ata gga gta gag ccg 2631
Ala Glu Pro Pro Phe Gly Asp Ser His Ile Ile Ile Gly Val Glu Pro
560 565 570
gga caa ctg aag ctc aac tgg ttt aag aaa gga agt tct atc ggc caa 2679
Gly Gln Leu Lys Leu Asn Trp Phe Lys Lys Gly Ser Ser Ile Gly Gln
575 580 585 590

162
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02807758. X FoAl &k ET1/8W
atg ttt gag aca aca atg agg ggg8 gcg aag aga atg gcc att tta ggt 2727
Met Phe Glu Thr Thr Met Arg Gly Ala Lys Arg Met Ala Ile Leu Gly

595 600 605
gac aca gcc tgg gat ttt gga tcc ttg gga gga gtg ttt aca tct ata 2775
Asp Thr Ala Trp Asp Phe Gly Ser Leu Gly Gly Val Phe Thr Ser Ile

610 615 620
gga aag gct ctc cac caa gtg ttt ggt ggt gcc ttc aga aca ctc ttt 2823
Gly Lys Ala Leu His Gln Val Phe Gly Gly Ala Phe Arg Thr Leu Phe
625 630 635
gge gga atg tct tgg atc aca caa ggg cta atg ggt gcc cta ctg ctc 2871
Gly Gly Met Ser Trp Ile Thr Gln Gly Leu Met Gly Ala Leu Leu Leu
640 645 650

tgg atg gge gtc aac gca cga gac cga tca att get ttg gee ttc tta 2919
Trp Met Gly Val Asn Ala Arg Asp Arg Ser Ile Ala Leu Ala Phe Leu
655 660 665 670
gce aca ggg ggt gtg ctc gtg ttc tta geg acc aat gtg cat gct 2964
Ala Thr Gly Gly Val Leu Val Phe Leu Ala Thr Asn Val His Ala

675 680 685
taattagttt gggeggecge tcgagecatge atctagaggg ccctattcta tagtgtcace 3024
taaatgctag agctcgetga tcagectcga ctgtgectte tagttgecag ccatctgttg 3084
tttgeecete ceccegigeet tecttgacec tggaaggtge cactcccact gtectttect 3144
aataaaatga ggaaattgca tcgcattgtc tgagtaggtg tcattctatt ctggggggtg 3204
gggtgggeca ggacagcaag ggggaggatt gggaagacaa tagcaggcat getggggatg 3264
cggtgggete tatggettct gaggeggaaa gaaccagetg cattaatgaa tcggeccaacg 3324
cgeggeggaga ggeggttitge gtattgggeg ctetteceget tectegetea ctgacteget 3384
gcgeteggte gtteggetge ggegageget atcagctcac tcaaaggegg taatacggtt 3444
atccacagaa tcaggggata acgcaggaaa gaacatgtga gcaaaaggcc agcaaaagge 3504
caggaaccgt aaaaaggccg cgttgetgge gtttttccat aggctccgee cccctgacga 3564
gcatcacaaa aatcgacgct caagtcerag gtggcgaaac ccgacaggac tataaagata 3624
ccaggegttt cccectggaa getcectegt gegetectect gttecgacce tgecgettac 3684
cggatacctg tccgecttte tcectteggg aagegtggeg ctttctcata getcacgetg 3744
taggtatctc agttcggtgt aggtcgtteg ctccaagetg ggetgtgtge acgaacccee 3804
cgttcageee gaccgetgeg ccttatccgg taactatcgt cttgagtcca acccggtaag 3864
acacgactta tcgccactgg cagcagecac tggtaacagg attagcagag cgaggtatgt 3924
aggcgegtget acagagttct tgaagtggtg gecctaactac ggctacacta gaagaacagt 3984
atttggtatc tgegetetge tgaagecagt taccttcgga aaaagagttg gtagetcttg 4044
atccggcaaa caaaccaccg ctggtagegg tggttttttt gtttgecaage agcagattac 4104
gcgcagaaaa aaaggatctc aagaagatcc tttgatcttt tctacggggt ctgacgctca 4164



213> A%

<220>

223> NLFHH#R; BE=8NHWEE

<400> 45

Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp

1

5

10

Val Val Ile Ala Cys Ala Gly Ala Phe His Leu

Glu Pro His Met

35

Phe Lys Thr Glu

50

20

40

55

25

Ile Val Ser Arg Gln Glu Lys

Asp Gly Val Asn Met Cys Thr

Leu Gly Glu Leu Cys Glu Asp Thr Ile Thr Tyr

65

70

75

Arg Gln Asn Glu Pro Glu Asp Ile Asp Cys Trp

Thr Trp Val Thr

Glu Lys Arg Ser

85

100

90

Tyr Gly Thr Cys Thr Thr Met

105

Leu Ala Ser Leu Ala

15

Thr Thr Arg Asn Gly

30
Gly Lys Ser
45

Leu Leu

Leu Met Ala Met Asp

60

Lys Cys Pro Leu Leu

Cys Asn Ser

Gly Glu His
110

164

80
Thr Ser
95
Arg Arg

Val Ala Leu Val Pro His Val Gly Met Gly Leu Glu

02807758. X Fro % & BET72/85M
gtggaacgaa aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac 4224
ctagatcctt ttaaattaaa aatgaagttt taaatcaatc taaagtatat atgagtaaac 4284
ttggtctgac agttaccaat gettaatcag tgaggcacct atctcagega tctgtctatt 4344
tcgttcatce atagttgect gacteccegt cgtgtagata actacgatac gggagggett 4404
accatctggc cccagtgetg caatgatacc gecgagaccca cgetcaccgg ctccagattt 4464
atcagcaata aaccagccag ccggaaggge cgagcgcaga agtggtcctg caactttate 4524
cgcctecate cagtctatta attgttgecg ggaagctaga gtaagtagtt cgccagttaa 4584
tagtttgege aacgttgttg ccattgctac aggcatcgtg gtgtcacget cgtcgtttgg 4644
tatggettca ttcagctcecg gttcccaacg atcaaggega gttacatgat cccccatgtt 4704
gtgcaaaaaa gcggttaget ccttcggtee tccgatcgtt gtcagaagta agttggecge 4764
agtgttatca ctcatggtta tggcagcact gcataattct cttactgtca tgccatccgt 4824
aagatgcttt tctgtgactg gtgagtactc aaccaagtca ttctgagaat agtgtatgeg 4884
gcgaccgagt tgetcttgec cggecgtcaat acgggataat accgcgccac atagcagaac 4944
tttaaaagtg ctcatcattg gaaaacgttc ttcggggcga aaactctcaa ggatcttace 5004
gctgttgaga tccagttcga tgtaacccac tcgtgcaccc aactgatctt cagcatcttt 5064
tactttcacc agecgtttctg ggtgagcaaa aacaggaagg caaaatgccg caaaaaaggg 5124
aataagggeg acacggaaat gttgaatact catactcttc ctttttcaat attattgaag 5184
catttatcag ggttattgtc tcatgagcgg atacatattt gaatgtattt agaaaaataa 5244
acaaataggg gttccgegea catttecccg aaaagtgeca cctgacgtce 5293
<210> 45
<211> 685
<212> PRT
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Thr Arg
130

Gln Arg

145

Ala Ala

Leu Ile

Cys Ile

Ser Trp
210

Ala Lys

225

Lys Gln

Asn Thr
Asn Glu
Arg Gly
290
Thr Cys
305
Gln Pro
Glu Glu
Lys Ile
Gly Thr
370
Glu Met
385
GIn Trp
Gln Gly

Pro His

Ala Met
450

115

120

Thr Glu Thr Trp Met Ser Ser Glu Gly Ala Trp Lys His Val

Ile Glu Thr

Ile Leu Ala
165
Phe Ile Leu
180
Gly Met Ser
195
Val Asp Ile

Asn Lys Pro

Pro Ala Thr
245
Thr Thr Glu
260
Glu Gln Asp
275

135

Trp Ile Leu Arg His Pro Gly Phe Thr Met Met

150
Tyr Thr Ile

Leu Thr Ala

Asn Arg Asp
200
Val Leu Glu
215
Thr Leu Asp
230
Leu Arg Lys

Ser Arg Cys

Lys Arg Phe
280

156

160

Gly Thr Thr His Phe Gln Arg Ala

170
Val Thr Pro
185
Phe Val Glu

His Gly Ser

Phe Glu Leu
235
Tyr Cys lle
250
Pro Thr Gln
265

175

Ser Met Thr Met Arg

190

Gly Val Ser Gly Gly

Cys Val Thr Thr Met

Ile Lys Thr Glu Ala

240

Glu Ala Lys Leu Thr

255

Gly Glu Pro Ser Leu

270

Val Cys Lys His Ser Met Val Asp

Trp Gly Asn Gly Cys Gly Leu Phe Gly Lys Gly Gly Ile Val

Ala Met Phe

Glu Asn Leu
325
His Ala Val
340
Thr Pro Gln
355
Val Thr Met

Val Leu Leu

Phe Leu Asp
405
Ser Asn Trp
420
Ala Lys Lys
435
His Thr Ala

295
Arg Cys Lys
310
Glu Tyr Thr

Gly Asn Asp

Ser Ser Ile
360
Glu Cys Ser
375
Gln Met Glu
390
Leu Pro Leu

Ile Gln Lys

Gln Asp Val

440

Leu Thr Gly
455

Lys Asn Met Glu Gly Lys Val Val

315

320

Ile Val Ile Thr Pro His Ser Gly

330

335

Thr Gly Lys His Gly Lys Glu Ile

345

350

Thr Glu Ala Glu Leu Thr Gly Tyr

Pro Arg Thr

Asn Lys Ala
395
Pro Trp Leu
410
Glu Thr Leu
425
Val Val Leu

Ala Thr Glu

Gly Asn Leu Leu Phe Thr Gly His Leu Lys Cys

165

Gly Leu Asp Phe Asn

Trp Leu Val His Arg

400

Pro Gly Ala Asp Thr

415

Val Thr Phe Lys Asn

430

Gly Ser Gln Glu Gly

Ile Gln Met Ser Ser

Arg Leu Arg Met Asp



02807758. X 52

Fl R HT4/851

465 470 475 480
Lys Leu Gln Leu Lys Gly Met Ser Tyr Ser Met Cys Thr Gly Lys Phe
485 490 495
Lys Val Val Lys Glu Ile Ala Glu Thr Gln His Gly Thr Ile Val Ile
500 505 510
Arg Val Gln Tyr Glu Gly Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu
515 520 525
Ile Met Asp Leu Glu Lys Arg His Val Leu Gly Arg Leu Ile Thr Val
530 535 540
Asn Pro Ile Val Thr Glu Lys Asp Ser Pro Val Asn Ile Glu Ala Glu
545 550 555 560
Pro Pro Phe Gly Asp Ser His Ile Ile Ile Gly Val Glu Pro Gly Gln
565 570 575
Leu Lys Leu Asn Trp Phe Lys Lys Gly Ser Ser Ile Gly Gln Met Phe
580 585 590
Glu Thr Thr Met Arg Gly Ala Lys Arg Met Ala Ile Leu Gly Asp Thr
595 600 605
Ala Trp Asp Phe Gly Ser Leu Gly Gly Val Phe Thr Ser Ile Gly Lys
610 615 620
Ala Leu His Gln Val Phe Gly Gly Ala Phe Arg Thr Leu Phe Gly Gly
625 630 635 640
Met Ser Trp Ile Thr Gln Gly Leu Met Gly Ala Leu Leu Leu Trp Met
645 650 655
Gly Val Asn Ala Arg Asp Arg Ser Ile Ala Leu Ala Phe Leu Ala Thr
660 665 670
Gly Gly Val Leu Val Phe Leu Ala Thr Asn Val His Ala
675 680 685

<210> 46

<211> 5293
<212> DNA
213> NTJF%)

<220>
223> NLFFH#R; &E=46Mak

<221> CDS
<222> (910). .. (2964)

<400> 46

gacggatcgg gagatctccc gatcccctat ggtecgactct cagtacaate tgetctgatg
ccgcatagtt aagccagtat ctgeteccetg cttgtgtgtt ggaggteget gagtagtgeg
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctge
ttagggttag gecgttttgeg ctgettegeg atgtacggge cagatatacg cgttgacatt

166

60
120
180
240



167

02807758. X F ¥ X FT15/81
gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300
tggagttecg cgttacataa cttacggtaa atggeccgee tggetgaccg cccaacgace 360
cccgeecatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420
attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480
atcatatgcc aagtacgcce cctattgacg tcaatgacgg taaatggccc gectggeatt 540
atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600
tcgctattac catggtgatg cggttttgge agtacatcaa tgggegtgga tageggtttg 660
actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggeace 720
aaaatcaacg ggactttcca aaatgtcgta acaactccgce cccattgacg caaatgggeg 780
gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840
ctgecttactg gecttatcgaa attaatacga ctcactatag ggagacccaa gettggtace 900
geegeegee atg gge aag agg tcc gcc gge tca atc atg tgg ctc geg age 951

Met Gly Lys Arg Ser Ala Gly Ser Ile Met Trp Leu Ala Ser
1 5 10

ttg gca gtt gtc ata gct tgt geca gge gec ttc cat tta acc aca cgt 999
Leu Ala Val Val Ile Ala Cys Ala Gly Ala Phe His Leu Thr Thr Arg

15 20 25 30
aac gga gaa cca cac atg atc gtc agc aga caa gag aaa ggg aaa agt 1047
Asn Gly Glu Pro His Met Ile Val Ser Arg Gln Glu Lys Gly Lys Ser

35 40 45
ctt ctg ttt aaa aca gag gat ggc gtg aac atg tgt acc ctc atg gcc 1095
Leu Leu Phe Lys Thr Glu Asp Gly Val Asn Met Cys Thr Leu Met Ala
50 55 60
atg gac ctt ggt gaa ttg tgt gaa gac aca atc acg tac aag tgt ccc 1143
Met Asp Leu Gly Glu Leu Cys Glu Asp Thr Ile Thr Tyr Lys Cys Pro
65 70 75
ctt ctc agg cag aat gag cca gaa gac ata gac tgt tgg tgc aac tct 1191
Leu Leu Arg Gln Asn Glu Pro Glu Asp Ile Asp Cys Trp Cys Asn Ser
80 85 90

acg tcc acg tgg gta act tat ggg acg tgt acc acc atg gga gaa cat 1239
Thr Ser Thr Trp Val Thr Tyr Gly Thr Cys Thr Thr Met Gly Glu His

95 100 105 110
aga aga gaa aaa aga tca gtg gca ctc gtt cca cat gtg gga atg gga 1287
Arg Arg Glu Lys Arg Ser Val Ala Leu Val Pro His Val Gly Met Gly

115 120 125

ctg gag aca cga act gaa aca tgg atg tca tca gaa ggg gcc tgg aaa 1335
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Leu Glu Thr Arg Thr

cat gtc
His Val

atg atg
Met Met
160

aga gcc
Arg Ala
175

atg cgt
Met Arg

gga gga
Gly Gly

acg atg
Thr Met

gaa gcc
Glu Ala
240

cta acc
Leu Thr
255

agc cta
Ser Leu

gta gac

cag
Gln
145

geca

Ala

ctg
Leu

tge
Cys

age
Ser

geca
Ala
225

aaa
Lys

aac
Asn

aat

130
aga

Arg

gea
Ala

att
Ile

ata
Ile

tgg
Trp
210

aaa
Lys

cag
Gln

aca

Thr

gaa

att
Ile

atce
Ile

ttc
Phe

gea
Gly
195

gtt
Val

aac

Asn

cct
Pro

aca

Thr

gag

Asn Glu Glu

aga

gea

275

tgg

Val Asp Arg Gly Trp

att gtg

acc

290

tgt

gct

Glu

gaa
Glu

ctg
Leu

atc
Ile
180

atg

Met

gac
Asp

aaa
Lys

gee
Ala

aca
Thr
260

cag
Gln

gga

Thr

act
Thr

gca
Ala
165

tta

Leu

tca
Ser

ata
Ile

cca
Pro

acc
Thr
245

gaa

Glu

gac
Asp

aat

Trp

tgg
Trp
150

tac

Tyr

ctg
Leu

aat
Asn

gtc
Val

aca
Thr
230

cta
Leu

tct
Ser

aaa
Lys

gga

Gly Asn Gly

atg

ttc

aga

Met
135

atc
Iie

acc
Thr

aca
Thr

aga
Arg

tta

Leu
215

ttg

Leu

agg
Arg

cge
Arg

agg
Arg

tgt
Cys
295

tgc

Ser

ttg
Leu

ata
Ile

get
Ala

gac
Asp
200

gaa

Glu

gat
Asp

aag
Lys

tgc
Cys

tte
Phe
280

gga
Gly

aaa

Ser Glu Gly

aga
Arg

gga
Gly

gtc
Val
185

ttt
Phe

cat
His

ttt
Phe

tac
Tyr

cca
Pro
265

gtc
Val

cta
Leu

aag

168

cat
His

acg
Thr
170

act

Thr

gtg
Val

88
Gly

gaa
Glu

tgt
Cys
250

aca
Thr

tge
Cys

ttt
Phe

aac

cca

Pro
155

aca

Thr

cct
Pro

gaa
Glu

agc
Ser

ctg
Leu
235

ata
Ile

caa

Gln

aaa
Lys

gga
Gly

atg

Ala
140

2449
Gly

cat
His

tca
Ser

888
Gly

tgt
Cys
220

ata

Ile

gag
Glu

888
Gly

cac
His

aag
Lys
300

gaa

Trp

ttc
Phe

ttc
Phe

atg
Met

gtt
Val
205

gtg
Val

aaa
Lys

gea
Ala

gaa

Glu

tce

Lys

acc
Thr

caa
Gln

aca
Thr
190

tca

Ser

acg
Thr

aca
Thr

aag
Lys

CcCC
Pro
270

atg

Ser Met

285

gga
Gly

gga

ggc
Gly

aaa

1383

1431

1479

1527

1575

1623

1671

1719

1767

1815

1863
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Ile Val Thr Cys

gtt
Val

tca
Ser
335

gaa

Glu

get
Gly

ttc
Phe

cac
His

gac
Asp
415

aaa
Lys

gaa
Glu

tca
Ser

atg

305

gtg caa
Val Gln
320

g8g gaa
Gly Glu

atc aaa
Ile Lys

tat ggc
Tyr Gly

aat gag
Asn Glu
385

agg caa
Arg Gln
400

aca caa

‘Thr Gln

aat ccc
Asn Pro

888 gCC
Gly Ala

tca gga
Ser Gly
465

gac aag

cca

Pro

gag
Glu

ata
Ile

act
Thr
370

atg

Met

tgg
Trp

24349
Gly

cat
His

atg
Met
450

aac
Asn

cta

Ala

gaa
Glu

cat
His

aca
Thr
355

gtc

Val

gtg
Val

ttc
Phe

tca
Ser

2{07°4
Ala
435

cac
His

tta
Leu

cag

Met

aac
Asn

geca
Ala
340

cca

Pro

aca
Thr

ttg
Leu

cta
Leu

aat
Asn
420

aag
Lys

aca
Thr

ctc
Leu

ctc

Phe

ttg
Leu
325

gte

Val

cag
Gln

atg
Met

ttg
Leu

gac
Asp
405

teg
Trp

aaa
Lys

geca
Ala

ttc
Phe

aaa

Arg
310

gaa
Glu

gga
Gly

agt
Ser

gag
Glu

cag
Gln
390

ctg
Leu

ata
Ile

cag
Gln

ctt
Leu

aca
Thr
470

gga

Cys

tac
Tyr

aat
Asn

tce
Ser

tgc
Cys
375

atg

Met

ccg
Pro

cag
Gln

gat
Asp

aca
Thr
455

gga
Gly

atg

Lys

acc
Thr

gac
Asp

atc
Ile
360

tct

Ser

gaa
Glu

tta
Leu

aaa
Lys

gtt
Val
440

g88
Gly

cat
His

tca

Lys

att
Ile

aca
Thr
345

aca
Thr

cca
Pro

aat
Asn

cca
Pro

gag
Glu
425
gtt
Val

gee
Ala

ctc
Leu

tac

169

Asn

gtg
Val
330

gga
Gly

gaa
Glu

aga
Arg

aaa
Lys

tgg
Trp

410

aca
Thr

gtt
Val

aca
Thr

aag
Lys

tct

Met
315

ata
Ile

aaa
Lys

gca
Ala

acg
Thr

get
Ala
395

ttg

Leu

ttg
Leu

tta
Leu

gaa
Glu

tge
Cys
475

atg

Glu

aca
Thr

cat
His

gaa
Glu

2424
Gly
380

tgg
Trp

cece
Pro

gte
Val

gga
Gly

atc
Ile
460

Gly

cct
Pro

gg8cC
Gly

ttg
Leu
365

cte
Leu

ctg
Leu

gga
Gly

act
Thr

tce
Ser
445

caa
Gln

Lys

cac
His

aag
Lys
350

aca
Thr

gac
Asp

gtg
Val

gcg
Ala

ttc
Phe
430

caa
Gln

atg
Met

agg ctg aga
Arg Leu Arg

tgc aca gga

1911

1959

2007

2055

2103

2151

2199

2247

2295

2343

2391
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Met Asp Lys Leu Gln Leu Lys Gly Met Ser Tyr Ser Met Cys Thr Gly

480 485 490
aag ttt aaa gtt gtg aag gaa ata gca gaa aca caa cat gga aca ata 2439
Lys Phe Lys Val Val Lys Glu Ile Ala Glu Thr Gln His Gly Thr Ile
495 500 505 510
gtt atc aga gtg caa tat gaa ggg gac ggc tct cca tge aag atc cct 2487
Val Ile Arg Val Gln Tyr Glu Gly Asp Gly Ser Pro Cys Lys Ile Pro

515 520 525
ttt gag ata atg gat ttg gaa aaa aga cat gtc tta ggt cgc ctg att 2535
Phe Glu Ile Met Asp Leu Glu Lys Arg His Val Leu Gly Arg Leu Ile
530 535 540
aca gtc aac cca att gtg aca gaa aaa gat agc cca gtc aac ata gaa 2583
Thr Val Asn Pro Ile Val Thr Glu Lys Asp Ser Pro Val Asn Ile Glu
545 550 555

gca gaa cct cca ttc gga gac agc tac atc atc ata gga gta gag ccg 2631
Ala Glu Pro Pro Phe Gly Asp Ser Tyr Ile Ile Ile Gly Val Glu Pro

560 565 570
gga caa ctg aag ctc aac tgg ttt aag aaa gga agc acg ctg ggc aag 2679
Gly Gln Leu Lys Leu Asn Trp Phe Lys Lys Gly Ser Thr Leu Gly Lys
575 580 585 590
gcc ttt tca aca act ttg aag gga gct caa aga ctg gca gcg ttg ggc 2727
Ala Phe Ser Thr Thr Leu Lys Gly Ala Gln Arg Leu Ala Ala Leu Gly

595 600 605
gac aca gcc tgg gac ttt ggc tct att gga ggg gtc ttc aac tecc ata 2775
Asp Thr Ala Trp Asp Phe Gly Ser Ile Gly Gly Val Phe Asn Ser Ile
610 615 620
gga aaa gcc gtt cac caa gtg ttt ggt ggt gec ttc aga aca ctc ttt 2823
Gly Lys Ala Val His Gln Val Phe Gly Gly Ala Phe Arg Thr Leu Phe
625 630 635

gg8 gga atg tct tgg atc aca caa ggg cta atg ggt gcc cta ctg ctc 2871
Gly Gly Met Ser Trp Ile Thr Gln Gly Leu Met Gly Ala Leu Leu Leu

640 645 650
tgg atg ggc gtc aac gca cga gac cga tca att get ttg gee ttc tta 2919

170
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Trp Met Gly Val Asn Ala Arg Asp Arg Ser Ile Ala Leu Ala Phe Leu

655 660 665 670

gcc aca ggg ggt gtg ctc gtg ttc tta geg acc aat gtg cat gct 2964
Ala Thr Gly Gly Val Leu Val Phe Leu Ala Thr Asn Val His Ala

675 680 685

taattagttt gagcggccge tcgagcatge atctagaggg ccctattcta tagtgtcacc 3024
taaatgctag agctcgectga tcagcctcga ctgtgectte tagttgccag ccatctgttg 3084
tttgcecete cecegtgect tecttgacce tggaaggtge cactcccact gtecttteet 3144
aataaaatga ggaaattgca tcgcattgtc tgagtaggtg tcattctatt ctgggggetg 3204
gggtggggca ggacagcaag gegggaggatt gggaagacaa tagcaggcat getggggatg 3264
cggtgggete tatggcttct gaggecggaaa gaaccagetg cattaatgaa tcggccaacg 3324
cgcggggaga ggeggtttge gtattgggeg ctettecget tectegeteca ctgacteget 3384
gegeteggte gtteggetge ggegageggt atcagectcac tcaaaggegg taatacggtt 3444
atccacagaa tcaggggata acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggce 3504
caggaaccgt aaaaaggccg cgttgetgge gtttttccat aggectcegee ccectgacga 3564
gcatcacaaa aatcgacgct caagtcagag gtggcgaaac ccgacaggac tataaagata 3624
ccaggcgttt cccectggaa getcecetegt gegetetect gttcegacece tgecgettac 3684
cggatacctg tccgecttte tcccttcggg aagegtggeg ctttctcaat getcacgetg 3744
taggtatctc agttcggtgt aggtcgttcg ctccaagetg ggctgtgtge acgaacccce 3804
cgttcagece gaccgetgeg ccttatccgg taactatcgt cttgagtcca acccggtaag 3864
acacgactta tcgccactgg cagcagccac tggtaacagg attagcagag cgaggtatgt 3924
aggeggtget acagagttct tgaagtggtg gcctaactac ggctacacta gaaggacagt 3984
atttggtatc tgcgetctge tgaagccagt taccttcgga aaaagagttg gtagetcttg 4044
atccggcaaa caaaccaccg ctggtagcgg tggttttttt gtttgcaage agcagattac 4104
gcgecagaaaa aaaggatctc aagaagatcc tttgatcttt tctacggggt ctgacgetca 4164
gtggaacgaa aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac 4224
ctagatcctt ttaaattaaa aatgaagttt taaatcaatc taaagtatat atgagtaaac 4284
ttggtctgac agttaccaat gcttaatcag tgaggcacct atctcagega tctgtctatt 4344
tcgttcatcc atagttgect gactcccegt cgtgtagata actacgatac gggagggctt 4404
accatctggec cccagtgetg caatgatacc gcgagaccca cgetcaccgg ctccagattt 4464
atcagcaata aaccagccag ccggaagggc cgagegcaga agtggtcctg caactttatc 4524
cgcetecate cagtctatta attgttgecg ggaagectaga gtaagtagtt cgeccagttaa 4584
tagtttgege aacgttgttg ccattgectac aggcatcgtg gtgtcacget cgtegtttgg 4644
tatggcttca ttcagctccg gttcccaacg atcaaggega gttacatgat cccccatgtt 4704
gtgcaaaaaa geggttaget cctteggtee tcegategtt gtcagaagta agttggecge 4764
agtgttatca ctcatggtta tggcagcact gcataattct cttactgtca tgccatcegt 4824
aagatgcttt tctgtgactg gtgagtactc aaccaagtca ttctgagaat agtgtatgeg 4884
gcgaccgagt tgctcttgec cggegtcaat acgggataat accgcgecac atagcagaac 4944
tttaaaagtg ctcatcattg gaaaacgttc ttcggggcga aaactctcaa ggatcttacc 5004
gctgttgaga tccagttcga tgtaacccac tcgtgcaccc aactgatctt cagcatcttt 5064
tactttcacc agegtttctg ggtgagcaaa aacaggaagg caaaatgccg caaaaaaggg 5124
aataagggcg acacggaaat gttgaatact catactcttc ctttttcaat attattgaag 5184
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catttatcag ggttattgtc tcatgagcgg atacatattt gaatgtattt agaaaaataa

acaaataggg gttccgegea catttccccg aaaagtgceca cctgacgte

<210> 47
<211> 68

5

<212> PRT

213> A

<220>

T3

223> NI, |iE=8mRMEHE

<400> 47

Met Gly Lys Arg Ser Ala Gly Ser Ile Met

1
Val Val

Glu Pro

Phe Lys
50

Leu Gly

65

Arg Gln

Thr Trp

Glu Lys

Thr Arg
130

Gln Arg

145

Ala Ala

Leu Ile

Cys Ile

Ser Trp
210

Ala Lys

225

Lys Gln

5
Ile Ala Cys Ala
20
His Met
35
Thr Glu

Ile Val

Asp Gly

Glu Leu Cys Glu

70

Asn Glu Pro Glu
85

Val Thr Tyr Gly

100

Arg Ser
115

Thr Glu Thr Trp

Val Ala

Ile Glu Thr Trp
150

Ile Leu Ala Tyr

165
Phe Ile Leu Leu
180

Gly Met Ser Asn

195

Val Asp Ile Val

Asn Lys Pro Thr

230

Pro Ala Thr Leu
245

10
Gly Ala Phe His
25
Ser Arg Gln Glu
40
Val Asn Met Cys
55
Asp Thr Ile Thr
Ile Asp Cys
90
Cys Thr Thr
105
Val Pro His
120
Ser Ser Glu

Asp

Thr

Leu

Met

135

Ile Leu Arg His

Thr Ile Gly Thr
170

Thr Ala Val Thr
185

Arg Asp Phe Val

200

Leu Glu His Gly

215

Leu Asp Phe Glu

Arg Lys Tyr Cys
250

Trp Leu Ala Ser Leu Ala
15
Leu Thr Thr Arg Asn Gly
30
Lys Gly Lys Ser Leu Leu
45
Thr Leu Met
60
Tyr Lys Cys
75
Trp Cys Asn

Ala Met Asp

Leu
80
Ser

Pro Leu

Ser Thr
95

His Arg

110

Gly Leu

Met Gly Glu Arg

Val Gly Met Glu
125
Gly Ala Trp
140
Pro Gly Phe
155
Thr His Phe

Lys His Val

Thr Met Met

160

Gln Arg Ala
175

Thr Met

190

Ser Gly Gly

Pro Ser Met Arg

Glu Gly Val
205

Ser Cys Val

220

Leu Ile Lys

235

Ile Glu Ala

Thr Thr Met

Thr Glu Ala

240

Lys Leu Thr
255

172

5244
5293
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Asn Thr

Asn Glu

Arg Gly
290
Thr Cys
305
GIn Pro

Glu Glu

Lys Ile

Gly Thr
370

Glu Met

385

GIn Trp

Gln Gly

Pro His

Ala Met
450

Gly Asn

465

Lys Leu

Lys Val

Arg Val

Ile Met
530

Asn Pro

545

Pro Pro

Leu Lys

Ser Thr

Thr Thr Glu Ser Arg Cys

260

Glu Gln Asp Lys Arg Phe

275

280

Trp Gly Asn Gly Cys Gly

295

Ala Met Phe Arg Cys Lys

310

Glu Asn Leu Glu Tyr Thr

325

His Ala Val Gly Asn Asp

Thr
355
Val
Val
Phe
Ser
Ala
435
His
Leu
Gln
Val
Gln
515
Asp
Ile
Phe

Leu

Thr
595

340
Pro

Thr
Leu
Leu
Asn
420
Lys
Thr
Leu
Leu
Lys
500
Tyr
Leu
Val
Gly
Asn

580
Leu

Gln Ser Ser Ile
360

Met Glu Cys Ser

375
Leu Gln Met Glu
390

Asp Leu Pro Leu

405

Trp Ile Gln Lys

Lys Gln Asp Val
440

Ala Leu Thr Gly

455
Phe Thr Gly His
470

Lys Gly Met Ser

485

Glu Ile Ala Glu

Glu Gly Asp Gly
520

Glu Lys Arg His

535
Thr Glu Lys Asp
550

Asp Ser Tyr Ile

565

Trp Phe Lys Lys

Lys Gly Ala Gln
600

Pro Thr Gln Gly Glu Pro Ser

265

270

Val Cys Lys His Ser Met Val

285

Leu Phe Gly Lys Gly Gly

300

Lys Asn Met Glu Gly Lys

315

Ile Val Ile Thr Pro His

330

Thr Gly Lys His Gly Lys

345

350

Thr Glu Ala Glu Leu Thr

365

Pro Arg Thr Gly Leu Asp

380

Asn Lys Ala Trp Leu Val

395

Pro Trp Leu Pro Gly Ala

410

Glu Thr Leu Val Thr Phe

425

430

Val Val Leu Gly Ser Gln

445

Ala Thr Glu Ile Gln Met

460

Ile
Val
Ser
335
Glu
Gly
Phe
His
Asp
415
Lys

Glu

Ser

Leu Lys Cys Arg Leu Arg Met

475

Tyr Ser Met Cys Thr Gly

490

Thr Gln His Gly Thr Ile

505

510

Ser Pro Cys Lys Ile Pro

525

Val Leu Gly Arg Leu Ile

540

Ser Pro Val Asn Ile Glu

555

Tle Ile Gly Val Glu Pro

570

Gly Ser Thr Leu Gly Lys

585

590

Lys
495
Val
Phe
Thr
Ala
Gly

575
Ala

Arg Leu Ala Ala Leu Gly Asp

173

605

Leu
Asp
Val
Val
320
Gly
Ile
Tyr
Asn
Arg
400
Thr
Asn
Gly
Ser
Asp
480
Phe
Ile
Glu
Val
Glu
560
Gln

Phe

Thr
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Ala Trp Asp Phe Gly Ser Ile Gly Gly Val Phe Asn Ser Ile Gly Lys
610 615 620
Ala Val His Gln Val Phe Gly Gly Ala Phe Arg Thr Leu Phe Gly Gly
625 630 635 640
Met Ser Trp Ile Thr Gln Gly Leu Met Gly Ala Leu Leu Leu Trp Met
645 650 655
Gly Val Asn Ala Arg Asp Arg Ser Ile Ala Leu Ala Phe Leu Ala Thr
660 665 670

Gly Gly Val Leu Val Phe Leu Ala Thr Asn Val His Ala

675 680 685

<210> 48
211> 34

<212> DNA
213> NILFF%)

<220>
223> ANTIF3Hid; #iEx=4igsk

<400> 48
tgtgcaggeg ccttccattt aaccacacgt aacg 34

<210> 49
<211> 40

<212> DNA
<213> A%

<220>
223> NLFF5iid; #E=8BHEHE

<400> 49
tcgagecggee getcaactaa ttaggectge accatgactc 40

<210> 50
<211> 30

<212> DNA
213> N5

<220>
223> NIFP5fd; #iE=0amagk

<400> 50
cttatcgaaa ttaatacgac tcactatagg 30

174
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<210> 51
211> 25

<212> DNA
213> ATLFF%)

<220>
223> NLFFifd; &iE=4RHE%

<400> 51
atagattgct ccaaacactt ggtgg 25

<210> 52

211> 24

<212> DNA
213> ATF3|

220>
223> NIF5)iEik: &E=8RHEHs

<400> 52
actccatagg aaaagccgtt cacc 24

<210> 53

<211> 30

<212> DNA
213> N5

<220>
223> NILRFF#d; &iE=48Rmak

<400> 53
gcgagetcta geatttaggt gacactatag 30

<210> 54

<211> 33

<212> DNA
213> A%

<220>
223> NIFRFH#d; #iE=6RuERK

<400> 54
ctccaccaag tgtttggtgg tgccttcaga aca 33

175



02807758. X FooFl &K FE84/851

<210> 55

211> 11

<212> PRT
213> ALF%)

<220>
223> NIFFHiH#iR; &iE=4mk

<400> 55
Leu His Gln Val Phe Gly Gly Ala Phe Arg Thr
1 5 10

<210> 56

<211> 30

<212> DNA
213> ANILFF5Y

<220>
223> NLF5Hiid; &#E=84HER%

<400> 56
cttatcgaaa ttaatacgac tcactatagg 30

<2105 57

<211> 39

<212> DNA
213> NIF%)

<220>
223> NLFFF#R: &iE=8MHERE

<400> 57
gaattcgtct cacttccttt cttaaaccag ttgagcttc 39

<210> 58
<211> 31

<212> DNA
213> ALFF%)

<220>
223> NILR5#k; #E=8mmEn%

<400> 58
ggaattcgtc tcggaagcac gctgggcaag g 31

176
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<210> 59

<211> 30

<212> DNA
213> ANTIF5

<220>
223> NTJF¥5ifhid; RE=FBHEK

<400> 59
gcgagctcta gecatttaggt gacactatag 30

<210> 60
<211> 33

<212> DNA
213> ALF%!

<220>
223> NLIp5iHhid; RiE=EMMHEK

<400> 60
aactggttta agaaaggaag cacgctgggce gcce 33

<210> 61

211> 11

<212> PRT
213> AIF%)

<220>
223> NTLIFFIHHR; &E=10 Rk

<400> 61
Asn Trp Lys Lys Gly Ser Thr Leu Gly Lys Ala
1 5 10

177
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