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L K ER A A4, FL A& 4 i i il 5 5 (CHIKV) fC-E3-E2-6K-E145 M) & 1 I 2 X H B,
FIT it 22 4% F R AT 45 1% 32 25 c DNASY -, BT cDNAZT T4 R IZ 0 2 (MV) 4 L JBge i 2
FEFH (+) RNAFERI % R 751

2 BRI EE SR IR TR A AR, AR AE T P A% R AL AR 155 G B2 JE DRI 2H ) 6 £ L U

3 BUREE R AL R M A, FL A FE DRI S e, NG 31137 A0 6

(a) 4mAEMVIFINEE 1 1) 2 A% TR »

(b) 4w ASMVIFIPEE 1 1 2 A% TR »

(c) gmASCHIKV ) C-E3-E2-6K-E 145 #) 8 (A 1 2 % H R,

(d) gmAEMVIEIMEE H I 2 A% H IR »

(e) 4mAEMVIIF &L 1 1) 2 A% T IR

(£) SRtV HER F 1) 2 % H R , i

() 4mAEMVIFILER 1 1) 2 A% TR »

B 22 1% 7 IR ] 45 bt 152 28 BT IR A TR AL AR, 52 9 75 1 1 RN s 458 132 B 42 ol

4 BRI EE SR 3 AL BR AL SR A, R A AE T BT 3R o 285 2 1 AN e s 1 4% 5 1) MV 5 5 R B
5.

5. AR ER LA IR A AR, R AETE T BT i R I2 993 B M Ik 2500 B B ik

6 . BRI ZE SRS I A% B A S A, RFAIE AE T BT IR V80596 75 B R e 1 it L 22 P 0K L A% B A7 7
MR ATK-CE R FiMoratendfk

T RUF SR 1R R B M AR AR AIE AE T gm BB CHIK VA C-E3-F2-6K-E145 My B (1) Frik £
RO 4 IMacacca® i1 LA B3O N #0548 AR AL .

8 . AU SR 1) K% R M) A, AR AIE AE T R BB CHIK VA C-E3-F2-6K-E145 My B (A 1 Frik £
RS 2 /b — ANk B 3 2828 I AAAGGG - AAAAGG - GGGAAALL 2 GGGGAALK) JBR 95 S BELRE FF 51
9 BURIELSR L AL IR A SRR, R AR AE T BT I8 JE i 93 B8 5K H i 44 0649 5E Rk K FE K

10 BRI ZESR LA AX R AL A4, RRAEAE T E I B B2/ B M8 A SEQ 1D NO:11.13.15
(151

11 BRI SR T AZ R A A4, S AE E T AT iR C-E3-E2-6K-E145 M) & [ FHSEQ 1D NO:21.
22.23.24.25.26 F128 5E .

12 BRI B SR T AL BR A R AR, R AEAE T BT IR X B A4 S R0 2 SEQ 1D NO:20.27 131 [R
SE T

13 RS #AAR TR, HAL B BUR L SR 1-124F — T A% B AR A4

14 . 9, 45 AF 7E T B i 240 . FEASOR) B2 SR 1— 1 24T — T (240 % T ) 2 Ak B R 3 3R 131 e
FEHAR FORLEL AL, o

15 BURIE R 1AM AP, FE 2 BUAX B8 R B CER 20 A il L 30 ) 20 R BT B 40

16. H 21 3 e 1 52 MV -CHT K3 35 0RE , oA B BRI B Rk 1 -1 248 — I AL B A AR A R
HELHA .

17 AR SR 161 25 41K Ge Pk & HiIMV-CH K75 25 F0URL , REAEAE T AT o 2 00 () J2E (R 401
AL ZZTIRIT A, TR 2 IR 7 51L& HSEQ 1D NO: 2783 1FR & 117 41 .

18 Ik i 3 4 & W B4 Ak , HoAD8r 5 CHIKV-C-E3-E2-6K-E1VLPEE F AL R 25k 16
Bl 17 ) EE 2H e M R IMV—-CHI K 23 950RE DA K% 2442 AT e 52 I 84k

2
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19 BURIZE R T8 14 1% 43 4 & W Bl A A A 7 i % 28 e v 1 A, BT e il o 51
B BT IR CHIKV AR 1 44 AN/ B 40 B S0 2 L5, T FE 4G 35 Hh 51 ACEE X CHI KR 25 1) PR 4 1
T PENLE

20 BURIZER 190 Hags , Horh Frid g 26 75 216 .

21. 5CHIKV-C-E3-E2-6K-E1VLPE: B i BRI T 3R 1651 711 55 20 J8% 4 P & MV -CHIK 97
BRI BB L SR 18I v 14 il 2 41 & W Bl 4H A R AE 1) 2% B T 100 52 2 v e i o 2 14 JR%
L) ) HIE

22 BURZER 2189 g, b Frid 2 il #H 2N .

23 . ¥R R F 1A JE i 5 (CHIKY) (R C-E3-E2-6K-E14% #4288 [ 8 CHIKV-C-E3-E2-6K-E 1§
BEFEURL (VLP) B B R 8 V) 795, B 3 DL 20K

1) () BURE SR 13 B R 3R TR DA K (1) ZfiMV LEE & ) 3 Ak JL it e fa e ik
TTRNAZE & DL K BRIENFIPER [ 1) 4 Bh 40

2) TERENE 7 AEMV-CHIKV H 2H 5 B3 1 S5 10 T 335 73 Bl T L 1) Sl B 21

3) 1 IR A U 2) () Bk A B 4 B -5 e 0 A s B 1Y U P A M L 5 5% S TE FH 0k AR I B
HIpi5F

4) (Bl & I MV -CHIKV 58 41 9% 25 AICHIKV ) C-E3-E2-6K-E14% #4 2% FH 5 CHIKV-C-E3-
E2-6K-E1VLP,

24 RURNE R 23089 7732 , Hor Bl S A2 844k ki A0 & FHSEQ 1D NO: 2753 1FR 5E 1 7 41 o

25 BURIEER 2300 7%, b B IR 1 4 Bh 40 i /2 HEK 29 345 Bh 241

26 . BURIZER 2300 7775, Ho b AP R 3) R {80 B3 G B Y 4R B A2 Vero A L
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FIAEMBRE LN ELAREREREN A

BRARGUE

[0001] AR B Je ik Je i (Chikungunya) 9535 2 BRI BRI 35 , R 00 S AE LR
T 5 7 e ot g B R 5 44 B 1 AR I B R ARIURE (VLP) o I S8R it FH i 6 £ 1 3 mh 2 1)
P B 2 JRR G PR RBORE o AR PR AR 777 A a1 o 2 R G M TR 1) L R R AR R L Bk L 4
AR AR GE o A W I e d b 2 TR eV JORE , 5 ) 72 LA S e 3K, SR i 7 DA E 6 77
R0 )7 BB Je it 78 2 L) A

HREAR

[0002]  Ji i35 75 (CHIKV) 2 #% /B # F} (Togaviridae) Xk H W J& (Alphavirus) 19 1E
HERNAJEE , T 19524FAEIH 5% JE IV 1 IR 70 15 .

[0003] X Ffps 73 )RS G I AR N R , HAFEAE T 5 5 s SRR IR, RAT2-5 R
PRI B 5 2 AR SCT IR 5 S0 DY B2 R 9759 o CHIKV & AR B A 2R g 7. b 07 1k
[y, L I (Aedes mosquitoes) £ #f T BUARMRAL FEIE AL 7 - 20064F , EIEEFER) 24N 5
CRHEERS | HLSR M ZE T JRBE & Sl i n s ¥8 JEE & --) B8k 1 CHIKVER, B fo 38 S B RS
FEEN FE Y5 AR AE Tt 1405 5 ] o 5l , BRPHARIE 1 4 ARGy, e KRARIE T 292004513077
% (Jose,J.et al.,A structural and functional perspective of alphavirus
replication and assembly.Future Microbiol,2009.4 (7) :p.837-56) .Ilfi & I, iZCHIKV
AT HEBE A LU 2 AT AR S ™ BRI, HE 4RE G 7™ E Y 22 50 TR AU LIR  JE ACRE AIZE T
[0004]  CHIKVIEFIZH 211 . 8kbi AT IEMR I 1) B BERNA S F- o 1200 55 5 P 1 R o AR s 755
(SFV) =4 B g 75 (STNV) M1 H Ay [F R HY 95 2 85 DIAH 5, 110 538 Rl HP 8 75 0 2 A B
i R IR R NS (Griffin,D.E. ,Alphaviruses,in Fields Virology,5th ed.,
D.M.Knipe,Editor 2007,Wolters Kluwer,Lippincott Williams&Wilkins.p.1023-
1067) o & K ZHRNAZE I O B BB il 2 oW P1234 M A K AR 45 MR B () (nsP) , H R4
5" =72 —%itd (Jose,J.,J.E.Snyder,and R.J.Kuhn,A structural and functional
perspective of alphavirus replication and assembly.Future Microbiol,2009.4
(7) :p.837-56;Kuhn,R.J.,Togaviridae:the viruses and their replication,in
Fields Virology,bth ed.,D.M.Knipe,Editor 2007,Wolters Kluwer,Lippincott
Williams&Wilkins.p.1001-1022) . i% gl B I H ™ 2EP123 FLEATRNAUHI I RNAZE 5 il
T VERI nsP4 X B8 B 1 5 4 i 4l 8] 1 — B 3R T R AR I AR RN AHRNA S T I B A E S .
P123BE 5 VI FIMinsPIAIP23 , 7 A il 5 A UM e SCHE BR ZHRNAR 2 & lilg 2 5 . 2333 — 25 )
F|RinsP2FInsP3, ;= AE AN il £ 1 SOIE R ZHRNAS FRIR G E A1) .5 T 2 ki H 4,
IR R A ) M B R DR A1 37 ity 1 S5 26 3V 5 R ZH RNA « 1245 fH RNABH B8 52 B i
i, Fod R E A A B ) AL S )R A ek e B (O VA RER AR E (E1MIE2) BL A
ANEINHIB s IRE3 A6k . — BT , CHIK VYR #3449 ELA265-T0nm ) BRFEURL , JE A L1 57¢
PR A O 1R 5 R HRNA 73 5~ 2H 1, T A8 AE A5 T2 RS i B, JHG ey 2B Rl — - TR AR
HIE1-E25% — ARBET (Voss, J.E. ,et al.,Glycoprotein organization of Chikungunya
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virus particles revealed by X-ray crystallography.Nature,2010.468 (7324) :
p.709-12) .

(00051 5 B 5 A, AT [ea) 38T ) by 2R DX A2 5 T A B ) 0 ) 7 B A 5 22 0] £ 71 B I
ARAE R O T RRAZIA R, C AT R T B RS L B S O RE B A A1 DNA
A TR A URL A 7 1

[0006]  —Ffig /K Th bR 23 P2 B AR SEAE IR N R AN b A G e JE M (0 75 22 AEBSL-
3R AT ) & KA G 2 P i B R B PR IR ) 72 SR B K R (Tiwari M. ,et al. A
ssessment of immunogenic potential of Vero adapted formalin inactivated
vaccine derived from novel ECSA genotype of Chikungunya virus. (Vaccine,
2009.27 (18) :p.2513-22) o H 3 [H i % T & (1 Y #5375 TS T-GSD-218CHIKV & 1 HL A7 4 15 Jif
PE B LET T A Ser b = A 5 25 Il A R B BIE L, 51k 224 in) @ Rk, RV 2k T3k
U3 F V7 0 B ) 2 1 TR A SR AR WY d X Ay 3CRE SR A AT R S, X e v AT TH 32 21 o
5t , RURAEAE ] e BIVE FI XUS: (Bdelman R et al.,Am J Trop Med Hyg.2000Jun;62 (6) :
681-685) o 4>k H CHIKVHJEL E2 M58 44 5 9 B0 1 HH s 35 88 1 SRS 6 /) B b AT G 2 S
£ (Wang,E.,et al.,Chimeric alphavirus vaccine candidates for Chikungunya.
(Vaccine, 2008.26 (39) :p.5030-9) ,{EFFp &E &) T EALIRE /1774 1 SEMK LE S0 K FE 1)
2240 3 (Weaver,S.C.,et al.,Recombinational history and molecular evolution
of western equine encephalomyelitis complex alphaviruses.] Virol,1997.71(1) :
p.613-23) .

[0007] 5 —Fh i I 5 1) SIS S 1AL U1 B 4L DNARE) A4 AR 928 1 o Jm RS E L W E2 RN 7 4 B 1 )
T DNAFKJCHIK VA B AR SEAE /N R AR N R B Az 5 1% (Muthumani K. et al.,
Immunogenicity of novel consensus—based DNA vaccines against Chikungunya
virus.Vaccine,2008.26 (40) :p.5128-34;Mallilankaraman,K.,et al.,A DNA vaccine
against chikungunya virus is protective in mice and induces neutralizing
antibodies in mice and nonhuman primates.PLoS Negl Trop Dis,2011.5(1):
p.e928) , (HDNASKME AN 51 A B Bk A CHIKV T 5 F) 5 ZUFR) H M G 2 J32 2 o DNASZE B 1) 65k
FE 75 R EDNA G| K G e N2, I BLALZEAT 22 O s e i o % 2 0 s A K& K B DNAYE
NVF 2 A0 A% 9 D 5 5K 51RO T DNAJE B B % R -5 A\ 15 T DNAJ- 38 Bt d A\ R AR ) G R
I, BRI — WU T AIE T K DNAYE 1 5 0 E i B 4L & 0 A (W02011/082388) o A IZ AR
FOVF ek /D Yok B V7 3 B S5 DNAJZE B AR R s, (AT SR A7 AR SR AR B A FH AR 98 v 1) 75 oK

[0008] Dy 1 ¥ H Yok B V5 o B S DNASE W I Bk 10, D& TT R 1 HAR SRR 2 1, a0 2 T
BEFERIURL (VLP) F 2 B, FLIE I Fk Jef s 75 45 40 B 1 3R o X e 4540 1 REAE o F AE RIORE
HE R o AE LR b, C TR TS i I e R R A M B 2 AT R
(Akahata,W.,et al.,A virus—-like particle vaccine for epidemic Chikungunya
virus protects nonhuman primates against infection.Nat Med,2010.16(3) :p.334~
8) o R , M A1 7 AL I VLP il £ B B, IF H.58 4 S e i B = U0, DR X 8 2 B A& AN .
Akata et al. . AJFIICHIKY VLPHNS 5 2 Ve IEAT JLO G B A TS 3 OR 37 o T 3X A Jat
AT SRAFAE LT U R 2 B ) 75 5K, Ik 28 ¥ BE 8 [ CHIKY  VLPAEJRGL I A0 , o ) 2 Ik
GLI 1 T2 4 rp AR P A I R A AT R AR A, IR P e G R AN AE B R B
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Uit AP IR 5 75 S R AR %

[0009] % HHAEIAR

[0010] ik, AR B N SEEL 1 /= AR 6 T B A R G 1 55 1 RO s B I % 1, PIT IR JRR 92 i 2
F 4 AL S B R B P05 ) 20 A% R B 2L, 22 R A A It FH S R ) A A v SR s [l i P
P o R, AR B S T2 A8 AR Tt B 2% (Schwarz) /N LRRIE P2 ¥ 1)V CHIK VY% iy
TR R AY o AEAN 8 S 7 22 T, 1% FE AL VRMV—-CH K VS 3 i 76 8 e 40 B v 42 1) 7 A2 CHIK G
BEFERIURL o

[0011]  BRZ Wi B2 MKW BB (Paramyxoviridae) ZKEMKE J& Morbilivirus) A7
TR XA RNAR S . ZW S0 S T19544 (Enders, J.F.,and
T.C.Peebles.1954.Propagation in tissue cultures of cytopathogenic agents from
patients with measles.Proc.Soc.Exp.Biol.Med.86:277-286.) , i &F 7% % B RIE T1Z 0%
B, UL AR B AR I FLRE IR B e L 24Pk o I 25 B04F BRI 2 ¥ O i FH T 25042 ) L2, AR
FIRI 22 Ve AR SE  HAEVE 22 B RIS A 7 FRARAN 20T o B T BT A IR 2 R T, A N
A8 PHREE BRZ 9 B AE AR i 3R Jet 195 753 465 A L iR 1) EE 4 RRZ i 25 K, R Il 2 VP
[0012] PRIl , AR A S AZ IR AL a4, T 25 i 22 /b — e it /8 (CHIKV) S5 5T JR I
ZRTR, ik 2 A2 IR v] 43 VR s 12 Vs 7)) 2 Se BB N RIS R T 25 (V) 4K IR gL e ik
[XI2H (antigenomic) (+) RNA%EH]cDNAZT T+

[0013] A B (1) A% R A S A 5 ol A2 240 FRIDNA 23 T+, B T 458 A L[R]3 B2 11 25 A AN [ SR U5
(1) 22 1% IR EE 2H 3R A B AT 3RS

[0014] Rk “RI BRAE M I 52" 45 A R W AZ IR AL S A ) AN [R] 1) 22 % HF IR 2 1A A7 72 1) Dy e Ak
HERE, H U FTIR AN [F] B 20 4% 07 IR AR I Ky A AT 28 o, OF HLAE & A 1B 00 B, e a2
FEAR R ER AR ZR 0 R A FERR R G 1) — 8B 70 77 A A R W R R 5 TR 4 MEMV RSURE 1) 4
Jf B4 R e E e T Am

[0015]  FEAC T WY ) B AR St 7 22, a1 R S — > B2 S CHIKVES Ky 22 3 1) 2 A% R
0 BN G B R 92 T 75 4 K [ FE R ZH (+) RNAF ¢ DNA 43—~ H T 1) 46 ) B4 o ] a6 b, A K B
FAAZ R AL A P DAASE AL IR P B & Bl BAR B 4, 47 i 1 PRI 20 BR 143

[0016]  FEA K B HAR St 77 S, Shifid 22 /b —ANCHIKVER A B 2 % H IR EL RN IX 8 22
R FR A o B N N B RR 92 973 8 cDNAHH [ ATU (BIAINFE S5 5 0) W ATURP B2 HoR N R 2L H
(1) FH T B AMVIR) cDNARR) A5 85 , 6,455 2 S AT (RO MV AR 10) 2 38 Pl o0 75 B =X A FH 271, 451
FEMV cDNAH S T4l AN BT £ R R 37, ik 4 A 38 N 2 SR o7 5 5 ) S B CHIKV
HENZZRERAE.

[0017] 4 F T EAT A K WIS , ATUA F 58 A7 T G BV S 25 R 4H 42K (+) RNABE ) cDNA )
TIN5 7 0, I HLJG I 58 AL 11209 55 1O PAIMZE [B] 2 [8] BRHANL L K 2 18] o 22 I 8%, MV
TR BERNAKG SRLAIE NG 1) 37 S ) 6 B2 o I AR 1 244 N cDNAZw B P 21 5° Sl , ATUS {45
A 1) UEDNAT 51 (] dn gt 45 /b — FRCHIKVEE #8110 2 A% IR A R IL.
[0018] DA bt g i = /b FhCHTRV 45 ¥ 8 1 1) 2 A% FF IR RT LA A\ JBRIZ 9 25 c DNAZy AR R 1Y
FE PRI X A, 45 R ATUAR o AR S B BAA ) g 8 A dn s 491 b BT 48107

[0019]  7E HAKSZHE 7 &0, 2 LRIANIE] () 22 A% 1 B A7 1E T~ DNARS G A i, 3 6 4 i 22 /1>
— MCHIKVES #) 8 EH H Z2  HIR A — D AT LA MY cDNARI AN [F) A7 s, T B8 2 R 92 i 25

6
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cDNAFAS[RIATU o

[0020]  FEAKRBARILIESCETT R , dmhth 2 /b — FRCHTKV S, #4210 2 % H IR il AR 92
I £ cDNA 73—~ T PN R (14 226 A1 ] (1) X 3, e )2 ATUH .

[0021]  HTASHE )RR “Yuht” B € B R 70+ 7R L 35 1) 20 B B4 A 5 b i s DA e (2R
&G BIPECLEAT PP AR IR R ) o AHIRE -, A T BH IR R B ) 2 A ] LA 25 48 o) i D 7 91
SRR TOAE R A e S R B AR F A, DL A AT e 3 o 1 AN AR AR F o - i
B 5 S0 AT DL RS S CHIK 2 A% 5 R 7 1) S 5 1 o

[0022] R “HEE” H5ARIE “Drli” 8“2 K7 T B354 A, B @ i s R vk S i 7 AR 1)
T R HE, AR HE A A R B AR E CHIKVIH Ho 2 g5 i sr B, Hon 5 R SR 8 1 AR A BT ik
H AT R AR & SRR AT AR, B AR AR (RE I8 R w1 R R i 5s) B I IR Bl 38 f
TIRABA BRIy R AN E P A A TEAS BRI ORI E B A 4 RS R B A
RS B E TS 4l N TE T 51 R e A I R AR B IR R AL 1 B, AR ik %
V.25 e 7 1ECHTK VIR S B CHTKVAH IG5 975 o 2457 45 ol & BAY 2R A7, b ek o B 1 it FH 1) 7 3=
Bl R it AN 2 BH B I G M 0K 5 3R IR Z R A 118 E R B PUIA A, 2 5 5] R AR
T PE N Pl I, FRAI AT LA TR AL , S 5 51 R AR T S e N (CMTRLE) o v B n]
PALHEA AREK 2 50 % I CHIKV R SR 81 2 2 0 7 71 ROT B RS, ik 222090 %6 8095 %6 « Al ik
H, BT Rl 2 B 210N IR AR I 50 2 Ik, LB A R E B IR IX — rik
Ui, Fr B AL RE A SR e 1) 2 R AT

[0023]  FEA WA HARSE Rt 77 ZE b, FEAZ TR AL i A v i BEOMV 4 ARG S B R4 (+) RNA
FEMAZ E R T 51 () cDNASTF & BRIZ i B = R ZH I 6 5 BRI (rule of six) o

[0024]  JRYZ: g 7 2 DR A () 4 A J A5 | AN e sk AR U A BOR 78 0 ik, JEH R AT
FHorikami S.M.FIMoyer S.A. (Curr.Top.Microbiol.Immunol. (1995)191,35-50%k
Combredet C.et al (Journal of Virology,Nov 2003,pl1546-11554) )% 2% jits L 2% B
R, BiNeumann G.et al (Journal of General Virology (2002)83,2635-2662) 1) ¥z ik
5E 1) ] SCRNAJF B -

[0025]  “GFEHLIN” 72 B ACFRMV (+) FERNAJE PR 2H A AX TR B AL ST MV (+) BERNAJE: (R 4H (1) % 1R 44
AR AR AR AL B IR S B2 6B A5 50 “OfE U™ O 4 AR IS g BRI T B3 22 PRI 20 A 5
W2 IR S LK, HAFASMVIE R ZHRNAA R ik 52 1) o 76 PR 2 3 A2 6 s J0 I F10) A% B A 2
PRI A B 1R STt 5 SR o, BT B 03 FH PR E 2 A 28 BMV (+) BERNAJE PR ZH ) c DNAFK) A% 2
PR I, 645 F0 U s T SRR 2 0 B A B e e S JE AT 4. (+) RNABE A% IR 7
B A cDNA , {HAS 3 F T 5 B A\ TR cDNAJF gmfid— 5% 2 FhCHIKVE A 1Y 2 % H R

[0026]  AR¥EAS K BH () BARTT I, BB A A0 2 DL JE PR s s, B 5 3037 R 5
[0027]  (a) 4WABMVIINER () 2 A% TR »

[0028]  (b) 4wABMVHIPER (I 2 A% TR »

[0029]  (c) Zwhd & /b —FhCHIKVES #4835 13 F) 2 A% IR

[0030]  (d) ZWHABMVIIMER H I 2% IR

[0031]  (e) 4mABMVIHIFER (A I 2 A% TR »

[0032]  (f) ZwASMVIHER B 1) 2 A% H R, A

[0033]  (g) ZmAUMVIHLER H I 2 1% H R
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[0034]  FiTid 22 4% 1 R AUV IR P40 S Ak T 48 A b 22 2 , 52 03 B3 A2 1) AN S 4 P2 41 v 4
ST A AR A4

[0035] RIRNEH”.PEA”.MEH".FEA” . HEA"MLEA” 7568 MRIZ 1
ZEE N JBEA C) EREA 0 REEE F)  EEREE H) MRNAK SR EB
(L) XL EI A H AT O E % 5w, IR A A TFields,Virology (Knipe&Howley,
2001) .

[0036]  FEA K BH AR IE SE i 7 R, Suli bR2 s 5 A B e 1 I R (R 40 (+) RNAB% 1) cDNA
53 F B AMVIBEEAR R ARG F MV ik -

[0037] BRI B3 1) “VREEAR” & SCONTEARIA 5 £ Hp JC R B b BERRAK J5 00 # 4k, it T 18 32
IO B G 2 SR 14 LA A RT f (R A 7RI B OR B 428 Sl M P TRIB A i 5 A DA % mT e ) A2 75142 457
5 3 T M 3 I 3 s B TL-12.

[0038]  JFRZ: 74 25 11 U6k 25 ik AH IS b 48 7R IR B ) 40 B8 R VIMEARTTE B AT REdh , 3& B T HoAt

F G B R f AR e B R A AR AR PR EEAR” , BRI T T B B RS T AR B
JREEIR , Hoipi A FDA (G2 [ & i AH 25078 B =) FIR JE R R, B 228 3 56 S0 56 = RN RS 48 4%
8 B fe, e 2 e A R A E E N (www. fda.gov/cber/vaccine/
vacappr.htm) .

(00391 W FH - Si it A & BH 9 JC HSRAG AL R AL SR AR FPIMY e DNAFK FL A4 35 MK 72 il BL 22 MV 5
PR FEAS BNAT (Zagreb) BEAR ATK-CEEAE FMoraten®ifk . T A X E MR EEILA B F g
B ATRAS e AR R AR T

[0040]  HR¥EAS K& BH Y ELAR S jiti 77 5 , cDNAZF T T 7 Y5 ik 42 1 7 A I 45 1 R

[0041] 4 7E HA cDNAMR) R S84 il 77 51 AN i A 12 c DNA 58 4 % 5 (1) 4 i 2R Y vh - 3K 1% ¢ DNA
[ 2RI, 4 N iZ cDNAZR Ik 4% il 2 A FIH .

[0042]  HREA K BHI BARSLE T 2, R R IE G TP ST B+ MTT40E 7751 .
XU A 5% B AL TMVAE 4K S FE K 4H (+) RNABER) 2wt 2 51 /057 A13° I 51Z4m i 7 1) JH

L) 2 B AR 2K
[0043]  FEA S B (1 AR St 7 & o, a0 B BR 52 [ cDNAZY» T4 A8 1 , RN & B4 1 A% H R
Fr o ity o

[0044]  FEMLIE ST 5 &, A K B cDNAGS F-7E3L5” Uiy (5 4w REMV IR 28 1 vk 1 2 KR
LRI (+) RNARE A% TP R 7 41 1 28 — M R AHAR) 1 — 2D B8 GGG 7, I 5 SR 1
ZHEE 5, ¢ HAE S o (504K IR R 2 (+) RNASE 1) BT ik % H IR P 4 /) B g — %
TR FHAR) A2l 751 o B & del ta iR B A% (8) & T 3T A K I

[0045]  f7 15 ¥, 5 IR Gy F ) 55— A% H TR AH QB GGG 2 [ B35 T iR c DNA G i J
G SR o DN 1 IRRIE T B UL [0 38 4 25 10 , 4w h e 225 (K140 (+) RNA) cDNA R 75 & 6 45 #t
M, 4 INGGGHE 7 ), 7E cDNAZw S JF FI 5 i VS A% g , HoA7 T-GGGHE 7 1937 Uiy » A 1T E
BELEMVIRT 424K S JE R 2H (+) RNARE ) 2 — Smh A% 7 B Ak D)1 4% 3 ) o

[0046] A BH I HAR SRt 7 Zrb, 9 1 il AR B AR R A g A, 3@ i & 0 07 V2 SE 3
URALILA AR A TFHIRIZ T 55 4 K LR 4L (+) RNAFK cDNAF -1 1) 4% o AT i c DNAJE N\ %,
A2 A5 T JSORE A B A Sl R R 2H A A



CN 104918952 B W OB P 6/92 T

[0047]  3& T~ il £ A A2 BH A2 8 W A2 1) ELAAR CDNA Y 12 158 FH JRR 2 975 2 it L 24 B AR IR 43K
cDNAZYN T o H N L, A % BH [ cDNA AT LA AnW02004 /000876 71 28 FF 3545, Bk iy CNCMP 2 387
JHS I 9T T AR 8 ) BORL p TM-MVSchw (158K 5 1-2889 , {58 H #A20124F6 H12H) 3545, H 55T
W02004/000876 7 2 JF , il it 5] FH I ANA ST . Tkl pTM-MVSchwik H Bluescript ik 6L & 47
T TTRNAZE G JE 2 T3 61 () 4 i it PL 2% B R 2 K RRIZ 0 55 (+) RNABE ) Z A% TR . H A
H1896T ML H IR, & HIUISEQ ID NO: 1Fr7R o K H HABMVEERR I cDNAZr + Ch T J7 18, th i
2 NS 99 B cDNABRMV  ¢DNA) W] SEABLHb H {1] 2 A SC I 38 (4 98¢ EEMV ) o 25 J90RE 4044 1) A% R
ERED

[0048] Ak BH () A% R 14 S 10 & I FH T o) & B Ak e 14 A2 o RR 92 — i ot s B (MV -
CHIKV) , I ELAH N, BT i A% B A Ak FH -3 N6 A% 5 R A 304 , |l IE L AL R s 8 0 L
S W TG 2% BRI ¢ DNAZY -, T 72 A BT IRMV—CHTK V955 25 F1 7= A2 CHIK V45 44 B 19, 465 30l 2
CHIKV VLP.pTM-MVSchw BURLIE T il 2 4 7 244 , 18 13 4 ACHIKVES M 8 3, H7 0 & CHIKV
VLPZIA T4 75 HICHIKV 2 A AR

[0049] A BH IR b S e RS 4 A, 24 M Bh 41 B ¥R $ (rescue) B, 2 AT il % F ZHMV-
CHIKVEIURE o A BH 1 7 7% A4 B 42 JSORE , 8 ) A2 3K F Bluescript JBURL I SR o

[0050] AR BH I I 7 % A A4 3 T FR KOs FEMV-CH LKV ARIURL 1) 200 i P F 3%, o Sl 2
M PR B B A A e B A R AL) S A 1 o 2 3 A e S 0 5 P iR A L, AR i 20k B 75 JBR 92
I3 75 0 I B8 ST B R IR 41 B , BT IR IR I2 9 B £ 11 FH T3 75 E 2H BE DR A 1) 0 2 52 o) A o
FFEARAL, , HoRE T 55 20 R e A5 HIMV-CHIKVEokr v (1) A o BH PR A% R M) 24k o

[0051] A BHIE ¥ Ko A R BH 1) 6 RS 3R AR AL 4 Bh Th BE A AR (1 1) Hofh 2 i IR B AL
e R

[0052]  [Kl 2 A% AP BR AL T BTl 4 M b, I 4 ARk ol B0 48 R 2 R BN PRIL R A B (R
REE T U B 1% 8 1 (RNP) A 00 R ARMVER [ 5L DR AR A4 AR IR AR s e Rk &
H, 2 /A 5 20 9 BEMV-CH LKV RIUREL ) 4 s A0 il o ke A FH BINATP 8 B NFIPER [ ] LAFE 2
H R E B L G 3 B () TR 02, BRT DA ER e N 20 B 2 R 2H R (P DNAS TR IA L LER E T
A E AR ) FORE 6 02k o 20T DT I 3855 o 4l Bh AT i 1 fE R TARNA R &8 , Ho&E T A ok B A
R HIAZ R A ER A (1) EEZHRNA, 7] BEAE AAe g RIE IRNASRE & i  RNAZR A i mT DA A2 T7 B 1
REMEIEZER (1sTT) .

[0053]  7F—ANS2itE )5 &, RIS 0 25 (1) c DNA T [ Sk [ E5NER [ Fll /B P AR [ A/ BRL AR 19 4
IF] R RS2 9 B BE R o £E 9 — AN St 7 S8, KB i 25 1 e DNA S [ ok 5 5NEE 1 fl /8P
A/ B LA AN R B FE A

[0054] AU W IR b4 R sl o6 B ZE I JRR 2 00 73 SR 1) 5 9, . 5

[0055] 1) 7EHH BN Z b I 7%, AR5 ) 0 e e A K BH () A TR A SR AR B 2 A 1A R A R AR T
RSB, BT 4 B AT D 2R 04 70 975 35 000 BE 65 25 FL 1K 25 2F T ERMVIF cDNARIE R (1, ATl 2
H MV SEERIZH (+) RNAF F1 % 53¢ B NS A4k Bl i /5 160 s A &

[0056]  2) [AlY ik & /b —FhCHIKVEE ¥ 2 1 Y 25 4L B L PEMV-CHIK VIR 75 .

[0057] AR PEHARS T & LR

[0058] 1) FH% % #AA  R 4 MR 48 A i BH (%) A% TR AL) Ja A P G ey Bh At P 5%, 3 Hp B R Bl B 4
JH e % 2R DA Bh Th 6 LA SR IARNASE & , - 3R IAMVIR 2 N PAILER 1

9
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[0059]  2) K D UR1) 1 Al i 7 L 1) i B 241 D 5 385 T c DNA SR U R MV Uk 75 Ak A% AR 11 A5 4R 41
PAS T

[0060]  3) R ik &2 /b —FRCHIKV 2 #4) & (1 A 2 2H IR G MV -CHIK VI 5

[0061]  ARFEA K BH 5y — HLARSL it 5 8, 7= Az B A I MEMV-CHIK VIR 2 10 AL
[0062] 1) FA K BH B A% BR A4 S AR R 25 G AR 2 T BERNA SR A B K B 1 (L) IO AX R 1 3%
A EE 2H A0 P B AN M 5 7R, FLAR B PR AERNASR A I R R B 0 SR 1 (N) FIRRZ R 2 1 5%
g TR A A (P) s LA K

[0063]  2) M Firids 2 241 491 ffo mi 26 2H 40 B 155 7= 40 v (el UAC R G MV -CHI K VI 75

[0064] AR & BT I& 77 V2 — AN B AR SL it 7 &, P AR E MV, R IACHIKVZE M B 1, i ) 2
CHIKV VLP, A Bt ik Bk Ak HT 5 41 4 , 1 W CHIK % B2 Y CESE26KE 1 B i o A 7 ] , FK Kk
FIRCHIKVEE MR (1, R B2 CHIKY  VLP MV 5 2 DL R 2 I8

[0065] 1) FH (i) LRS00 ks, L6035 A AR 2 0 753 1 A K R R TR 4 (+) RNAY)
cDNA, 5 4 RBCHIKVEE #4813 , 45 i 4w A CHIKV-CE3E26KEHT J5i 11 2 /b — Fh Z A IR F 4 , LA
Jo (1) Bk, R 2 g oMV LEE A Bl cDNAR) JTUREL , FE2% G e SRIA TTRNASE & LA S RRIZN
FUPEE () 4 B4, 5 il A& HEK 29 3% B 40 . 5

[0066]  2) 7EREME = A MV-CHIKV ZE 41 555 55 Y 25 2F T 55 77 BTk S G Gl Bh 4 A 5

[0067]  3) JE ik 20 R 2) 1 Fir i 4t Bh 41 A 5 e A% 45 25 3 58 1 A 451 Ve r o 40 i L35 5%
BB FH PR A PR EE A R

[0068]  4) [m]Wig & i FMV—-CHIKY B8 2F 95 2 FICHIKV 45 #4 25 [ , 45 1) & CHIK V5 25 F JORL , 4
& CHIKV-CE3E26KE1VLP,

[0069] %77V 5 P F R A4 F0 2% A — R 7= T 1B,

[0070]  HH A, “BEH Fal 2D — P 2 H R 5] NA0H, B an L #8ARE 20, BTk 2 1% 1
FREE A CBAREHS /) BB S NN 2L R 20 (] an B 3R) o

[0071]  #RIEEARS T 5, EA 0] 2 — 2T RRTE , oA K IR ik . A
M RE B P IR B AL HE 5N 2 AL TR , HONYm AL BRI R BERNASR & B KB (L) B #id4, e
N PERE AR B E M CAEA TR

[0072] AR AC K BH , A e P2 AERNA TR S R 2 0 25 1 A% B 1 (N) FIURRIZ 0 B3 11 5% &5 g
DRl £ 1 (P) ) 200 i i 20 o R 4 o 35 SR ) e A i B 5 v PR 5 1 40 A B 44 . 3R B A 150
PR R ER AR =Y, It R A M, HE SN FiR— s Z F 2 ZH R . fEA K
B ) BRI 5 R b, A2 PR AERNASR Al WNANPAR (A 20 o B 40 Pt 3R B 4 i B 32 0 A P2 A
R 25 (M LR 1 BN RS e 7 AR RZ R B LA 1, 9 T B i) R s 5l AELER

[0073] %)% BHMV-CHIKVos 75 1 77 AR BT 0 S AR SC il S A AR B 1) 3 7% o AR STl “ie %7
Tl EAYNRE T AR KAWL, U2 B T AR R4 H 1) 2 b s T I e 41 A
G S RE R PEMV-CHIK VI 55 (1) & H1 A=A, RIS 5900 78 B 4 T I3 i G 1 9 25, DA A R RE Y
W 3% A [ G B R T B R A1 o 12 7 % 3 A i B 1Y) L 2H 41 B 5 T ) PR 5 1 U 2 7S AT e
BE 9% o 24 B2 20 M AR A R i B AR R SRS, RIS S L MV -CHIKV AN g M 3X & 55 2H 21
WA 2 Bl , o 3 B8 v] DU A A BT 3% 20 B8 1200 BRAE A R BH 1) B8 AH 41 e 5 A R BH I
IR AR, DL S AT 1% Hb A0, 25 2 F R 2R BERNA TR Sl K 2R 1 (L) Ittt — B B 2 J5 5
Ao

10
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[0074]  FEAKRBAM) BARSLH)T 20, 75 B D IR, RO I8 R HAE T H A 5e /1 ik
PR A AR FF A R LA R RF 77 A B A B G MEMV-CHIK Vi 5 o fE T IR SEiti 7 B, B
RTTEE IR (1) 40 M sl 40 Y 28 B4 B % 77 0 7 R A A O WA 1) 0 20 4 i i 400 o % i 2 4
s/

[0075] 3 - ffil & 4% & BH (1) 5 2H 4 A 1) 40 P it A O A 2 L A il =2 S A e ) A B
B 1) A M 7L 307 24 PR 437 T N 4 L S NP 7L 2470 24 L i 24 4 i i P Bk 4 Y« A L Ak S
Tt 77 G, AE HAE DR AH = AH 1, 40 70 & R AR TR B A P 3R o AR R B B 4R B mT DL A o
AN R

[0076]  AR¥EALIE LN TT 58, 4 B4R R B RS 40 52293, i 40 2 293 (R58 T-ATCC , &
J 5 CRL-1573  FLARI¥I 41 52293 /& /EW02008/ 078198 71 A FF (K1 4L 5 , I 1 J 45 512 it 451
51 H .

[0077]  AR#EIZTTIEN) 55— AN T7 T, & T A 4 i A2 CEF 40 i . CEF4H B R 52 K5 XS 2
15, iR XS 83K HHEARL Morizeau,8rue Moulin,28190Dangers,France , 8{fT = HAth 57 FE 1Y
EAEER

[0078] A BH A T 5 v A Rl A2 772 18 T AR S % 2 & W0 i i e 4 &2 fIMV-CHIKV
e

[0079] AUk BHER L % G 3 SR 1t 2 G ), FIE PR 18070 A0 2 DA D B ) A% R ) A R R 1)
JEL A HIMV-CHIK Vs 25 , - ELAF b R BT A JE I 7 V53R 15

[0080]  GNASCHTRR 5 , AN A BH [ 4% BR M) S A7 RN AS i B IRIMV—CHT KV 85 4 i B 3k 22 /b —
FRCHIKVEE MR A -

[0081]  “JR M EE s a7 R Ia AU R E /M “RE” , H 5 71 5 CHIKVEE AR H % B 4)
FEIF] B0 2 K, HoN R SR B2 CHIKV 45 44 £ 11 B CHIKV &5 44 a1 miAAR , Bl 4 ST P PR 5 1
H o B el AR, R e 5 RARAFE R el e A sl i sE g B A 2 /050% . 270
80 %6 A A FllHb 22 /90 %6 B AR 1%k 28 295 %6 F BE IR /7 A1 AR [R) PR 1) A B B R AR AR o Z L TR I
H1) AR [ PE BT E A A R RN B3 A T Bl bl ek A A - AT A i b X FE (1 4, BLASTP -
http://blast.ncbi.nlm.nih.gov/) &bt 5 € - A & BHCHIKVSE #8519 B Bk 5844 m]
FERE T A S5 ) B AR TR T 51 R PR 5E

[0082]  AR¥EA K HH , gifidh 22 /b — FHCHIKVEE M B E I 2 A% IR b — B2 AP LU N« 45
AL SIS AE S IR LN =R

[0083]  fE ARSI R, HEE A A SRR AEL E2ME3UEREH . 2 K5 6K2
JEAFEARER H  FELL R Bevg H , ARE R B BlOhE 85 E o] B35 T A AE L E2BRESKE 2R 1 B4

I
= o

[0084] AR FEA K BH ) BRI 5 %8, g i CHIKVEE #8122 A% TRk H DL R 4.

[0085] —4whLE].E2.E3.6KERCEEAZ —MIZ TR ;

[0086]  —4wfLik [9E1.E2.E3.6KAICHE /LA E MR & Z A% IR ;

[0087] -#wAEE3-E2-6K-E5 iR 1M 2% 1 s

[0088]  -#4wtHC-E3-E2-6K-E15R & H K 2 % H IR LA KA il =2 ok H CHIKVEE [K 2H 5t w5 il ik
5 BRI B e DNA ) SRS HE (ORF)

[0089] AT EIXEELILTIR , FLAMBMG LA GRID — o 2 Fhix Se 5 (4 1) AT 30, 45 2 B2 8

11
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H R

[0090]  FLixX — AR UL, BARM 2% B gn it n] T N E2 8 1 (sE2) BigmhLE28: F 1 A
A (ectodomain) B AIVE T (SE2 A stem) o fF BARSL it /7 Rp , 2% HEE S A T 2k
2 —:E3-sE2-6K-E1.E3-sE2 A stem—6K-E1.C-E3-sE2-6K-E1f1C-E3-sE2 A stem—6K-E1.
(00911 FHFASC, AR “Ba /M Fi8 bl B B2 25 M358, 3 44 55 2 F0RE , 7 53 FECHIKV
o5 B3 RURL I G it 2 H Bt 5 Sk N4

[0092] AR #E HAKSZ T 58, 2 4% IR 9w 0 CHIKV 45 #4925 19 (1) B AN 6 A7 B g i e — B0 22 A
CHIKVE, ¥4 £ 1 1 B 82 R A (LA AH R SR ALLUT 1) B2 N AN SR AL 3R E = AR 1) 2 3R AL
[0093] 245K Ut , 22 FR A S b i A7 T-E2% B2 INK Ui« 5 96 R R B3 BFE2/E3 V) RIA7 sl
T FIB2EP3 BN AL [ 55 5 2 A% T BR b &5 T 1 . E2BP3 R AL i R L R 7 51 fEKam Y. W et al.
(EMBO Mol Med 4,330-343) # /27, HISEQ ID NO:33.

[0094] AR AN A BH I BAR STt 77 2, J LM 2 k% H R (L B Fl 2 4% 5 IR g 5 22 /b —
CHIKVZE My ) A slifh & LA B i ) LR CHIKV 45 #4 2 1 10 2 % IR - (X e AL R Al
DA IR A] , B ts AR [R) S AR I CHIKVIR 2R .« B, 2T R Gm S A SCHTIR 22 R A, 5 i B
ANE2EP3ZRALIY 2 R4

[0095]  Zwhid 2 /> — FRCHIKVZS #4 85 1 1) 2 A% 1 IR v B 7E cDNAZT - (Y K2 i B 1 A K
JERYLVE [ LR ZH (+) RNA%E) A, AT RETEAN AL A, DA P2 AR AR R BH (P AL R A A A

[0096]  HR¥EA K B — N TJ7 10, Zw i 22 20— dh 3 2 (CHIKV) S5 55 H 1 2 - R K
H 43 25 FN 24k 1) B A= CHTKV 25 K 1) 38 [R 4« B A2 CHT KV A ] A2 1 iiRos s B 4K (GenBank :
AF490259.3) , 8iS27#5#k (GenBank : AF339485. 1) , — 3% ¥J7E19524F 40 35 Jg W48 & 1] 43 55
H B, B E 1983 4E 28 PN IR 18 K TR] 70 B 1) %4 N Ae . furcifer (GenBank : AY726732.1) 1
Bk

[0097]  ARHEACK A 73— J7 1, S 22 /b — FRCHIKVES # 85 F Y 2 % B R R H LA T 44k A
2y B B B A CHIKVER K : 05.61.05.115.05.209.06.21.06. 27106 .49, H:AEW02007/105111
HAG TE 3 o X e AR i 5 B B B VAR I A T A () b AT 8 S (] A RN PR X CHIKV 3 29
YO LT 58 B8 FE AL 51 2 400 B 3 ZEW02007 /1051 T TFR A JT HiZE 111,601 MZ TR
TR T FVES 195248 2 R WA B IS2TII IR 41 (4K 11,826nt) 1 ()7 B 52
(5’NTR) %£11,667 (3’ NTR, 3N EE 41| i B A 5ip) o

[0098]  W02007/105111 9 HHL )43 B 405.61.05.115.05.209.06.21.06. 27 F106 . 49f() Fk
DRI 2 7 51 DA R A e B ) B AR S it 7 5 Hh mT SRR T SR A AR 38 AR B ) ZAZ R U T 244 « 9
W5 B ol dm b AR S5/ S 8 (2, 474N EE TR M B a (1, 248N &R I 7,
422nt M3, T44nt I AN RFF U RSAE (ORF) 41k - JE 45 /) R B A & B A nsP1 (535aa) \nsP2
(798aa) \nsP3 (530aa) FinsP4 (611aa) FIFIA, L5 MR B A 2 HC (261aa) \p62 (487aa,E3
(64aa) FIE2 (423aa) [ HTHAK) 6K (61aa) FIE1 (439aa) FIRTAA . VE A IR 25 S AR AE 1 HE 45 1)
A TR 3 R ) VDB 5 A AR S o ES JE2RIE 1 A () 0 A0 A7 A AR 57 o« A TP L R 41
HIE L 51 HIHFAARS

[0099]  AR#E —ANSLhti )7 &, dm b CHIKVES 14 85 1 (M) 2 % H IR KR B 40w firid 44906 115,
06.21.06.27F106 . 491 B A= CHTKVE: R 11 2 A1 41

[0100]  H4IRAEZ A% H R E LR IR TE “Sk B” AR Bk 2 % BB 1 7 51 7] LA 5 CHIKVE:
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PR AR B 7 B AR BT LAASTR], B3 2 Ak B “B 17 8 I CHIKV 45 74 2 1 o AH L
Hh, EATE AR H 2 A% E BRI A

[0101] A BH 1 25 A% 7 IR AL IR A0 A A v AR 4l AR A4 2 8 i 7 v 1) 4%, 9 LR 31
i AT 38 R A 1 T R Ad FPCR YT 5 3a b R A5, BT A& e

[0102] AUk BH A% BR AL AR gt — 2D PR 52 0 B 46 DL T dmit 28 /b — FRCHIKVES /) B 1 1) 2 4%
HRZ

[0103] AR & BLARSZif 7 5, gwfid— B ) LR CHIKV 25 ¥ 25 (3 B 22 4% 1 R 2 6wl v T =X A
HAR2AEARH], Z 2 IR A BAASEQ 1D NO:2.4.68F 511 gt 45 ) k .

[0104] 7 HAKSZHt 7 &b , i — o JLRPICHIKVEE K 2R (9 1) 2 M R S S E2 i A . 1F
SEH, %2 R R AL & FUASEQ 1D NO:10.12. 14551 () gt 45 w3 .

[0108]  FEARHAM 55— ANsLhta 77 =, gahi ] ¥ NI HE B B2 2 A% H IR g il — Fh HL
HIEESEQ ID NO:3.5.7 9K & IE R 7 H1IH 2 ik .

[0106]  FEAKBHI) 55— ALt 7 9, Jmbd Bl & (I E210 B Ak i1 2 4% B R dm i — Fh B A
#ESEQ 1D NO: 11,1315/ & FEMR 41 £ ik .

[0107] R4 A s BH (1 B AR St 77 22, S RS CHIKV 45 M 85 A 1 2 % B R & UL B IR B 1%
TR Ty 2 —, Hgmidnr s T N E2KE & A BT IR 2 B (W e ARk, FE 3t — 2D B & Ym i ES
E1.6KECHE H 2 — M 2 HIR , S AT B H & 2 TR -

[0108]  FHHh, 4 h5 43 55 [ 35 5 B Wi France/20 10 5 #k 1) 45 44 58 B (A E2-6K-E 1[I A K
B BRI 2 M R IE A5 B A SEQ ID NO: 16 (GenBank: CCA61130.1) #120 (GenBank :
CCA61131.1) B JFFI i dmhth 45 A3 1 2 4% R

[0109] A% BH I 1% 22 4% EF I 4 R 5K [ CHIKVER IR 1) 45 44  (4 C-E3-E2-6K-E1 . 7F B A 5
Wi 5 R, BTk 2 A% H R gD 44 9 S278806 . 491 FE Rk 2 — 11 38 R A C-E3-E2-6K-E1, 3143 7l
HA FHISEQ ID NO: 20127,

[0110]  FEABH 75— A SLiti r E v, B I 2 4% B RR S RS E2EP3 R A B pH iZ R AL EH 5
TE R B 1% BT I 2 3R AL % 2 2 BRI B A SEQ 1D No: 32 A FF AL HIR T 41
01111 FRAEPLik St 7 58, Ak B IE ¥ I 2 4% H R A M AR AR AL , DL SR Vi 751 32 HMv -
CHIKVHR & et ok R A 2R is Ml =i A .

[0112] MR X St )7 5, v EAT 2 4% B R T 41 B e A DA JRE 9 A% R o - 140 L =0t 2 465 4
3 WEBTATAR « chifr SUFIAZBE AR ENAL 25 '8 S ATEE 7 GCF H11 B s AREL INS . CRS/F 417t
5 BT B FIRNA 2 45 14 s Bk 1 B B2 AR AN SZ AR AL R, 23 2

[0113]  RALAY 2 A% TRt v] LU A 75 8 40 H R B R0k T 8 20 AR Ak, e A2 mT DA
Maccaca 5 s 7-15 a5 B8 1~ T A5 016 o 1200 A0 158 751 2 TR e 1 SR 76 200 e o 1) 77 A
KRG, A RIE N E A

[0114] 5 Hh , 4w CHIKVER [ (1) 2 B R AR AL AT DL I %505 - (1 $E 3hAiL B (wobble
position) PEIHHEAT , AN 2 5200 MBI IR 2505 - T 15 (1) G 2 R ik 22k AN T i 4 S R R ke 2%
() AR T 1

[0115] AT AN LASRE Sk FBRIZ 03 35 (1) S A 7 51) o RS o3 25 2 S i /2 e ol
A2 TE H R Y2 93 75 P22 ] 20 0 1) 2 S A AR () 3 2 o 12 Bl 30 T 0 P A S ) R AR 7 L AU H N
BHNAIGERIE , P74 SPER A ML AW B &= A AR INEANCRE SEVEARN KL, L E5F
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AR R I K v (Cattaneo R et al.,Cell.1989Mar 10;56 (5) :759-64) .

[0116]  FEARHE A K BH (1) 1% H AR STt 7 21 2 % H IR, Ok B BRZ 6 25 (1 LR S4B A 7 571
A 4 A AAAGGG L AAAAGG .GGGAAA .GGGGAA , J2 F: H %M 41 : TTCCCCLTTTCCC.CCTTTT,
CCCCTT. 54, AAAGGG HE 4% R A2 W AAAGGC , AAAAGG HE # €A% A AGAAGGEL TAAAGGER GAAAGG,
GGGAAARER F AL HGOGAA

[0117] AR PEA K BH B AR AR AL 1) 22 A% TP R 1 — AN St 7 2 SEQ 1D NO: 29 R 72 - %
ZRERMIGICTIX (stem region) KA E LA B E HE2.

[0118]  ZWA%FTAE &5 M) R I C-E3-E2-6K-E1 IS 1M AR AL 1) 2 4% R 1) — A S it 7 %8 £
SEQ ID NO:31f7fR%E .

[0119]  AR#ESEQ ID NO:29F131 R 5E ) A A BH ) 12 H AR St 77 52 1 i S8R A 1) 22 4% 1
P& fEBs IWT MIBssHI T s i Fp 31 HF AR AR AE 7 21 R B A7 AE R AL , AR Bz A s T H 1
[0120] DRI, AR A1 HAR S 7 58, AR B 3R (A% R AL A, U0 25 38 Ik & MV—-CHIK V&K
e RORL = A2 R ) Z TR -

[0121] A& ZBBCHIKVZE #4214 )7 51 1038 FH T AR U IR A B A s A ) LA AR A 1) 22 4%
HRANIACHK B & 2 TR, gt L T a5 E A 4G 2 E3-E2-6K-E1 . E3-sE2-6K-
E1.E3-SE2 A stem—6K-E1.C-E3-E2-6K-E1.C-E3-sE2-6K-E1 fIC-E3-sE2 A stem—6K-E1.
[0122] AR BHIE VS S A% R AL Ak, L rp g it 22 /b — R CHIKV 45 ¥4 25 [ 1) 2 A% T R g 15 LA
TEKZ—.

[0123] AR PEAS & B AR 34 S it 5 22 (I CHIK i B 4 A B 1 LA S 55K H i 44905 115,06 21
06.27F106 . 49FE MR 1Y v I T X B0 B i N E2AH OC B U R 5 A1 5245 FH SEQ TD NO:3.5.7.9
FIrBR 5E -

[0124] AR PEAS & B 34 St 5 22 (I CHIK i B 45 A B (1 LA S 55K H i 44905 115,06 21
06. 27106 . 49FE Ak I 25 B2 Mg AN aAH SC ) & 5. 7 #1245 FHSEQ 1D NO:11.13.15
FIrBR 5E -

[0125]  fF H ARt T b, AR W Il 70 & B 3B & Bl France /201 0B bR 1) 45 74 1
HE2-6K-EL It & HEE . X EA 25K E BAGFFISEQ ID NO:16 (GenBank:
CCA61130.1) A118 (GenBank:CCA61131.1) B Z X H IR KL . NI F 514> M HHSEQ 1D
NO: 17 F119FTR 52

[0126]  FEARHIPLIE I St 77 S H , AN BV B i B CHIKV S /) i A s b & B 1 o X
6B 13K H JnbE BT 45 F5R 1 C-E3-E2-6K-E1 [ 2 & H R 3%, HHHSEQ 1D NO:21.22,
23.24.25. 26 F128 AT & o

[0127]  3R45 1 4544 & FI C-E3-E2-6K-E1RE % FECHIKV-MVRURL H H 2% ic s CHTK V5 23 4%
$i (VLP) .

[0128]  FHT AL, RiB SR EEFERURL (VLP) ™ 38 2 b — N J& PR AUl B3 AE AR 4 0E SE R FF
TRt 1) 235 ) o RRLAIE A B 1 95 23 FE SUREAN 15515 b o B AR TR B B IR S, ek |
93 FE A UL S5l 2D 7 B DR 2, K] s S I e 1 AR B ) 1 1 o AR 0 A B o 5 R SR fig
B4 3 5CHIKV-MV 5 240 ik — e ik .

[0129] 7R HARSLHE 7 R, AR B Ik H 4806 . 491 CHIKVEEIR BT X [l i e 2
[FIFEEE HE2. 1M B2 H R H SEQ 1D NO: 29FR & B AL ) 2 A% H IR R ik . 7 S i
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SEQ ID NO:30fR5E.

[0130]  AR¥E 55— A7 1H , A B J% B 2 CHIKV-RIZ s 35 000 , L3204 A% ST PR 22 1 it o
BAMEA RS AR ML K 51 . 4L CHIKV-MVIp 25 4 Al Rk CHIKVEE /B A N
VLP,

[0131] AR BAIE P S CHIKV 45 74 8 [ 1 3 B FE UKL , 5 1) 22 C-E3-E2-6K-E1 ) VLPFEZ &
Wb 5 CHIKV-MVIE e 14 5 ] 993 B3 H00RL IR BE S

[0132] AR A KR BH B L ik s it 75 2 , B A RRZ i B 3 AR LAz T i, 4B P2 i F2 v A 4
B, EH UM AE FH I I 34 P G BB A ) Sl B A M A = R L IE T R RS2 S B B AR O
BEMURLAS 75 77 A2 B 4 RRZ - e s e 1 AN 1 25, F P AR CHIKV-VLP, T S 1 4 &
YRR LR S T H A

[0133] A i tth , A= BH (%) FE 2H PRS2 — Jee i Je G P 5 B 1) 2k (R 42 R 8 52 | ) “RR 8 S k)™
ST L G N FRIAMVIIN PARILER [ 1 5 Bh 240 B 22 I B g gl B S AN GE , AT 77 A2 9T 0 7
FIOR o

[0134] i FH 1] £ MV—CHIKV 5 4H B PRI 41 [RIMV cDNAZK A5 4K sk BH 5 4H 995 7511 & | th e 7 1
F ARSI, 1 2 it ZHMV-CHIKV A AT 3.

[0135] AR BHIEH I 1 A M AL S s 4 A1, AL & S5 CHIKVES My 2R VLD, 5l 4
CE3E26KE1 £ [H B VLPIX FH (1) 55 4H bR 2 - it tth &2 160 o 2 X S8 2H & W) B A R 175 At o) e i
T3 B 10 G B LT, e S DR A 1 O 8 R, AR ) 5| R %o Jek O 3 45 1 B 1 PR B AR P AR
A1/ 8 5] & EE e CHIKV B G i 11 G 138 97 25 o 3 e 2 A W hH S 3t ] (0, 25 5% g 2 W 02 A\ T
F it FH )3 A I B, B an 24 4 2 m] B2 52 I B, BLnl it — 2D & (R 20 4 7RI DL 3
S A =5 PR G L o AN R N S S s EIE S AR R B P 0 1A e FH AT 51 O B 9% N 8 1 T
FAEFI

[0136] AU BRI K Iy )L 2 it I ZH 540

[0137] A BHIEW I % SR 20640 e il 2 9 T L&), FF HLARE I 2 1m) ) L2 it FH 7
KA FTIR A el 4 F T 7R TR 7 i B 1R CHIK VB G o Z9% v 20 A 0 Al 2L
AIEPERCY , AL S PR R BRI E RIS - i IR B B ORL , BT IR B AR T AR AR L
B 52 A 5 CHIK VA, #9 8 [ IR VLP, 49 inCE3E26KE 1 25 4 [ VLPIE .

[0138]  FEA K BIRT bR 3CH , AR “BE A B “OCER” FEMV-CHIKV 25 41 75 75 Uk FCHIKV &,
P AE R ZE G A 1 [T B R AR A2 AR VILP , 38 5 LA B 40 9 P St L

[0139] A BHIEI I 5 CHIK Vi 25 45 1 B 1 RE Il & 2R IA CHIKV 45 74 85 1 i CHIK Vi 2R
WKL 5 ) CHIKV-CE3E26KE 1 VLPEE FH i) 25 4AMV-CHIK Vg G 1t 55 1955 25 J0RE , B A &% B 1)
HEW, F 1697 8B 52187 e e A e i 22 2 g

[0140] AUk BHILIE KMV-CHIKVIE Byt &2 il 3 25 DL LIk FH I CHIK VIR B 45 A B 1, AR il 72
I5¢ ¥ CHIKV £5 ¥4 & (A VLP, 1l i CE3E26KE1 25 [ VLP, T it FH 5 2, LA R MR 4l 4 24 7 S A
FH 5] R0 CHIK Vi B I8 L 550175 T PR 50 005 1) B 28 2T A R M D R 47 1 B 8 7 2257 Rl
FETENTE

[0141] it 5 SR ANER 2 )5 8 5 B MvRE Jith FHIZE 938 770 == ROMV—CHI K VIR e 1k L 2 il 73 DA B2 Bk
FH I CHIK VPG 25 45 ¥ B (3, 45 1) =2 B¢ FH X CHI KV 45 #49 5 9 VLP, 451 i CE3E26KE 1 25 [ VLP.,

[0142] WP 3kHh, 75 G2 s 5 28 A 75 B2 22 550 B it FH o ] A PR R0 1100 75 2 st 2 S IR 47 928
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Iag , R v 14 B A3 FHMV-CHIKVS G PE L & i3 5 DL BBk I CHIK VIR B 45 A d 1, R il &
F5% FH ) CHIK V4 #4925 (9 VLP , 45 i CE3E26KE 1 25 4 VLPZH it .

[0143] AT, v f AN [R) 040 455 14 1 2 S B0 328 AR D 58 it FH 5 T 38 9 2 o 43 78 22 2> — A
Jiti F 20 3R A AL B MV-CHIKVIE G 1% L 5 1) 25 LA S 16 FH B CHIKV S5 44 2 1, 4 il =2 B F 1
CHIKVZ5 #985 FH VLP, Il 4NCE3E26KE 1 & [ VLP, 78 HoAth it FH 25 BR vh A 7 CHIKV R JH At 3 14 S 7%
J&, BN ik C-E3-F2-6K-E1 3¢ 2 [ (I CHIKV & 4 5L VLP.

[0144] A BHIRWE K AN [RNEVE RGO 20 6 0, BT I i P A 20 38 DA R V& MR R 20 22— s MV-
CHIKV/EGL Pt L 52 il 5 LA A K FH IR CHIKVES R4 2 5, i il 72 1B FH () CHIKV 45 44 2 5 VLP , 45 4l
CE3E26KE1 5 I VLP o3& M 20 1 4 & R Hb A 11 32 VRE 0l 2 AT 210 S

[0145] K& B N E R AE SEMV-CHIK VI GeE L & 1975 7% DL A B FH it CHIKV 45 #4) 8 1 VLP Y it
F 51 R AERIZS, IF IG5 &k S AE CHIKVE bk , & /b 2 ECSAKE R 71 25 vk 2 X B (I 7t
A o AH R, O 2800 S it FH A S BH R v 1 s 23 (FHARE S CHIK VR Bk 1) 4 J 32 51 i) £ ) B8 51
B XFCHIKVERAREE 7 7 S ECSAJE PR Y B R 455 01l A2 A0 5 CHIK VB B2 B3 ik  CHIK VI SR Bk
CHIKVZ2 [E 24 FICHTKV §H J& V1 B3 ik 1) B AR AR ) S %8 I 25

[0146] 2% j& 3|56 F3& T H A7 JE AR (4] WnHBV B HPV) B 1w (FLib K it FH s 25 R ok
(VLP)) LA R ade3ds - 2 R0 MV i 1 751 2 1 o] PR, A% BN i o FH 22 4 MV-CHIK V5 B [
S CHIKV-VLP{# #5358 % 215t FH A SR = (136 PR i 2 » 5K 1, 25 18 31 F A MV-CHIK V3
FEANMV-CHIKVE ] UKL G 1% 7= 45 £9 10 CHIKV-VLP, I H. 2% & 1] H 11 & K00 AMVEE &N
10°Z 10" pfu, £ it F (1) 5 IMV-CHIK V5 25 (138 A 77 280 . 1 2 10ng, B A/20. 28 6ng, 3+ H.
AIREMIR 0. 22 2ng . {F 9 EL ¢, FEHBVERHPV Y B Hh it FH B VLP A A2 1 0ng Va Il N , 1IX o
H ZHMV-CHIKVZ 1 1 771 &2 7T LA AL B 2/ £520008% 22145000 42 100005 I VLP .

[0147] R4 A< BH B9 B AR St 7 58 A% SCRR 5 14D 95 1 1Y) G 38 iR PR 2H 5 03 v] FH 1B LB R
BRI .

F3 15 BB

[0148] P& 1« 755 H e il 95 73 45 #4213 FNMV 3 [R] ZH B 28 1 ORF— 0 355 JBR 2 7 75 3% 1A 1 BT ik
CHIKJ #5470 SR FIMV—CHIKV R A 7R 2 B

[0149]  &|1B:FIiACHIKV VLP#) MV &R

[0150]  [&2: 7EHMOT 0. 1/ HEZAMV-CHIKV/EE G 24h i Verodh il v G % 5% YA ME2PT S5
[0151]  ff FHHLE2 5L HT3E4 (1/100% %) ArIE2 , —HT481/5000% R A% FH -

[0152] &3 :MV-CHIKVE /A RIAE2FIFEARE .

[0153]  MV-SE2 A stemFIMV-CE3E26KE 1 /& 4L 24h [t Ver o il (K] 41 M 2L (4H ) Fn b3
(SN) ZwesternE[ 1253 #T . HISE4SPTERINES , {5 H BT AR 4T CREHP . Despres, 1/100F %)
RMICER 1, —Pr£e1/5000F5 B A A

[0154]  [&]4: H 7 BB 25 40 BT 76 EHMOT 0. 1[¥IMV—-CE3E26KE 1 F 41 55 23 /&K 4L [ Ve ro 41 g
3EH A WARICHIKV VLP . A5 R 25200nm (72) F1100nm (£7) « 21 & Sk AR AERURL R 1 1 )
T 78 HEB A AR R0k A B 56 4 B ) T TG AR

[0155]  [&]5: FHMV-sE2 41 3 B R 1A I AL ) sE2 (156aa, 19kDa) 751

[0156]  [&]6: EAIMV-sE2 A stemFIMV-CE3E26KE1 S hR#EMVAHLEL FEVero i il F A4 K5 77
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= (MOT 0.01) o LATCTD50 BH 40 B FH <73 251 5%

[0157] &7 St 9 210 S 3 ANt 1 &l o

[0158]  [&]8: FIMV-CE3E26KE1 E 2H J§ B P I S 9% Ji », LALOOPFU  CHIKV-06—49E A B i /s
NIRRT HES

[0159] K19 St 45 3 1) G 3 AN 1Kl o

[0160]  [&]10: FHMV-CE3E26KE1 55 44 5 B FR /X 9% J5 , LA 10OPFU CHIKV-06-49F At K (1)
ZINER R A 3 1 2%

(01611 P11« S g4 S FH B it Kl o

[0162] P12 FIAR[E 7S IMV-CE3E26KE 1 8 2H 995 5% % % i » LL100PFU CHIKV-06-49354E
Bk (1 /NS A7 3 1 2%

[0163]  [&I13: S sl511%) 4k B0 2% A% G2 it i AN B s v &l o

[0164]  [&]14: # Bh % FEMV-CE3E26KE 1 G IfiL37 J5 » A 100OPFU CHIKV-06-49 8 FE X 1] 7)h

B P A1 1 25
[0165]  [&]15:i8iL106TCID50HIMV-CHIKV 5 %y 5 4 3% 1) CD46 - TFNAR /N BR B 411 i P4 51
(P4 A 5 1 e N

[0166]  1&]16: St 5611 Fo s AL 1K1l o

[0167]  [&]17: FHMV-CE3E26KE1 %1% J5 , LA 100PFU CHIKV-06-49FAE T (1) 15 e 925 /N BRL 1)
FEiE 42

[0168]  [&18: 7E 1 X G A 590K (a2 /i) FAEE 111K (Insk 2 J5 55 21K) #E4T 41Xt
CHIKJPRNTII %2 .

LTt {51

[0169] 34 Je v I 75 2 1 1) B 2H B2 0 753 80 AAR 1) ) 2 AVRRAIE

[0170] A< WY N T Jo 5 5306 -49 55 bk R SR B 3 W Ik P Z1 1 T 370 e il 9 25 470 iR - RE 8
fil] # IX LB K P 21 (0 R SR R 1 NSRS R 1, S e AR (O) B AN J& 22 I EL E2 . E3AN6KZH
Jio

[0171] 2B — 4R id KT e N AR HE2 (sE2) B3Rk, 55 85093 S o+ X 1 sE2
(sE2 A stem) IJZRIE , 55 = 454000 KT A IR TR 45/ B 1 (C-E3-E2-6K-E1) 19 3RI& (1) « AL
TR 1Z J5 — R AR R S50 77 5

[0172]  4Affu k% . Vero AEPNSRAEE) 40 H% 7= FDMEM GlutaMAX™ (Gibco-BRL) H1, s N
5% HORIE IR A= 5 (FCS, Invitrogen,Frederick,MD) . FH T B 2H R 42 975 2 K BT HEK—293 -
T7-MV#i#i Bh 2l (W02008/078198) 1 7% T4 10 % FCSIDMEMH

[0173]  pTM-MVSchw-CE3E26KE1 4% . pTM-MVSchw i ki £ 7 7 kb ffi ik (Combredet,C. et
al.,A molecularly cloned Schwarz strain of measles virus vaccine induces
strong immune responses in macaques and transgenic mice.] Virol,2003.77 (21) :
p.11546-54) , F & G X LT Jitd B 22 MV 1 R ) e 5t DR AL i SR e PEMY. cDNA o 9 B 25 44
CE3E26KE1CHIKVHT J5 ¥ cDNAHI A4 545 B il %% (GenScript, USA) o Ho 5545 ok H CHIKVEE#R06-
A9FA 975 B3 45 M B (1 C-E3-E2-6K-E 1/ F# 51l (02007 /105111) o 58 %8 FF B3 <5 “64% HLMI” , FL 3
5E BEAMVEE R 2H 1) 4% IR E H A A 610 58, I AED I i A Bs IWT PR Sl B DAL 55, 37 o 15
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A BssHITFR il B )07 1o 7 BN A ALAK FH T BR 2 178 B LE MR 7L 3 1) 40 Jf o 1) 238 - iZ cDNAJE A
BsiWI/BssHITVHALHIpTM-MVSchw—ATU2H , F AL PL2ZEMVIE R A B B R B (P) A Joiz (W) ik
X 2 6] 5 45 B4 ) % 5% 8.6 (ATU) (Combredet,C.,et al.,A molecularly cloned
Schwarz strain of measles virus vaccine induces strong immune responses in
macaques and transgenic mice.J] Virol,2003.77 (21) :p.11546-54) . FT {5 Fiki iy %N
pTM-MVSchw—CE3E26KE1 .

[0174]  EEZHMV-CE3E26KE 1 I #K K5 o 15 FH Al 38 K B 5 4t 40 Ay pir ik #k Rk B Bikip TM-
MVSchw—CE3E26KE 11 & 2H jifi FL. 2ZZMV-CHIKV (Radecke,F.,et al.,Rescue of measles
viruses from cloned DNA.J Virol,1995.14 (23) :p.5773-84;W02008/078198) .iH it 7F

VeroZifd b (¥ 3 A PR BRI E B 2 973 25496 1 , I 1) Kdrber vA1HL TCID50.,
[0175] 4 %< 't o G ol A it TR AE S e A B AT S 9Ot e i (Lucas M. et al.,

Infection of mouse neurons by West Nile virus is modulated by the interferon-—

inducible 2’ -5 oligoadenylate synthetase 1b protein.Immun.Cell Biol.,2003.81:
p.230-236) o R FTE2 (3E4) FHTFEAARBUIARIR AL 0L . Cy 3485 1 1L " BT Cy 34K & TaGHL ik
(Jackson Immunoresearch laboratories) FH/E T,

[0176]  WesternE ZEME . 5K H 24 5 75 B G4 Ve r o 41 i (1) £ 1 2L AR 42 SDS—PAGE it Ji
VKOS, B 244 R I (Amersham Pharmacia Biotech) iR $TE2 5 Hu3EAFIFT 7o 4
PUATRE EIIZE o (L =E 0 S e BREE A G (Tg6) — BRI AL ¥l (HRP) 2854 (Amer sham) FHAE
Pt A B SR AL 2 RO R A& (Pierce) XTI B BRE VT W5 .

[0177] @ik HE 7 R4 7 HTVLP = A Vero il (3x T- 1504 %50k) FHMOT1{¥IMV -CHIKV #
T FR IR o TR i 36hUS B (B35 T 3000 pm 25 402 30mi nd& 175 , 4 T-PBSH1120 % ) FEE B 14 2
[ AESWALEL 7§41, 000rpm & L22ho FH A 1% BSARIPBS L& TTE , JF I T BB
BT o FH2 % 20 TR U4l 7 4% 78 B 1O A 380 R B R AT e, R A 4 B AT FE B R o i Jeo ]
JEM1200 (Tokyo, Japan) i 5 H T 55 S B% 7E SOk VI 224 it o {# FIE 1oise KeenviewhAAHLAN
Analysis Pro-software 3.1JjtAs (Eloise SARL,Roissy,France) it &%,

[0178]  /INER SEZEG o WIRT BT I 1] £ XRIMV I G 5 [ ¥ CD46-TFNAR (Combredet,C. ,et al.,A
molecularly cloned Schwarz strain of measles virus vaccine induces strong
immune responses in macaques and transgenic mice.] Virol,2003.77 (21) :p.11546—
54) o /INBRE T A8 1 TG 9 R A 2% AR T 1) 3% T 2 S A A A B s A s b o 6 T A g, 6 iR
CD46-TFNAR/INER HI10°TCID50 F4IMV-CE3E26KE 1 ERMVZ BERE A (i . p.) FE Rl X T 473052
T g% /NS 100pfu CHIKV 06-49FF R & MR N 2P, JF ERERAE T Z82 A v A s 3 38 S At
I B T O A st 5 B a6 3 P 4 B 0 2 =5 B HE DU HEAT 6 T4 e e it 9, FH20u1 5k H LA
10°TCID50MV-CE3E26KE1 6335 16 /1N BR (11 VE A5 11375 28 A A P 2 CDA6 - TFNAR/IN R, o % /)N
B 2522001 5K F BL10°TCID50ZSMVSchw 432 ) /N B R VR A ML 54200 1 HLCHIKY  HMAF . IfiL i
FEW BN #1124 FH100pfu CHIKV 06-49#F ¥R UL HT16h SR J5 AE BT f5 1 2h B T~ AR A
1000 1fIPBSH , ARSI G B B HUARATAE « 73 B /N RSB T3 2, LA 8 R

[0179] ARV G BE L 73 AT o N 1 VRANARE T8 B P AA L2, /)N B AE 56 928 i AN (] I [ e 3 HR 5
AR o 1ML 7656 °C UK % 30min , 3B IFELTSA (ENZYGNOST-S1i emens) A& M7 IMVAL 44 . HRPZE
EHIPTR B ZEERE H (Jackson Immuno Research) F/E 31 . F4F B ELTSAKE M FTCHIKVHT
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RS 2, FITE R AT B b 77 4R 1) 35 4H CHIKV-E2 88 13 0 7 96 FL AR - HRPZ% & [ HL B A s Bk
B FAE e TR I35 1D St A V5 B DA 7= AR A S B %o B MV A2 /N BRI 35 7 5
1 5 2 R PR (1) {30 00 U1 BT o A PR Ik 7 XE 90 2> H AR (PRNT) & T CHIKV A AT A4 o s
VeroZH il #1218k 24h . ZEDMEM Glutamax/2 % FCSH 2 R BE ML KE 5 - 100n 1 R BT
54 100pfu 06-49F Mk ZE AR FRCHIKYV T-37°C IR AN HE R B 2h ARG HE B 5 & H &
0.8% (FH /KR B H A4 ZE IDMEM GlutaMAX™/2% FCSHIVero o & 2 b I 5 Fal 43 5%
YUtk 9 E 3K G , [ T A0 I P 4 R e €, 33470 T R B5OR S o i e b i 2 DA DR
/W T B R 22 /50 % (PRNTS0) (1) 5t e TS R B 1152

[0180]  4ffu /1 5 11 4928 R 25 4 BT - 6 JE 3 CD46+/— TENa/BR—/— /N B I B P 432 F 1 05TC D50
[EIMV—-CHIKV 25 2H 955 5% o XiF R /N B 10OTCID50 A8 MV B 44 0 8 o IS % Ji5 7R % /N BRI AT 22 SR A
U BE R o Sk F % /0N BB R4 AR T-RPMT , 10 % FCSAILOTUE 4 A A % -2 (rh-1L-2;
Boehringer Mannheim) FF 0% & o IS 70 Wb TFN= v 1K) BE 7738 1o B BEE 4 3% BN 328 (ELISPOT)
e BEATA I . A0 J) 5 A (Bug/ml 5 Sigma) 15 A BH 4% & , RPMT - TL-2 (10U/m1) 1 A1
P R fl 4 18h, CHIKV (MOT 1) , BEMV (MOT 1) .« 22 i ik —HA96 FL W F &b F-PBS H ) 5ug i i
IFN-y /ml (R4-6A2;Pharmingen) T-4°CHL#E 1 , i ¥E, 8 J5 10011 RPMIAN10%FCST-37
‘CHE A Lho 10001 41 By (BEFL5x 10PN, — =X =40) A1100w 1 il & ek 97 3k
F37°C2h G, U IINARAIFCS (10%) , ¥R AE3T CHE B 18hJE Ve G , ININAEM R AL PR
IFN- v i/ (XMG1. 2;Pharmingen) , R AR 75 5 iR 0% & 2h o 55 85 5% A 25 T B IR B 20 5 40
(Roche) F1ESE 518 . FIBCIP/NBT (Promega) ¥ i3 £ Jf i+ % (ELISpot Reader;Bio-
Sys) »

[0181]  EEZHMVERAA F ik CHIK VI B AEURE . CHIKV VLPELAIE 82 51 & & X6 CHIK VS 4L i) {5 47
4 9% (Akahata,W.,et al.,A virus—like particle vaccine for epidemic
Chikungunya virus protects nonhuman primates against infection.Nat Med,
2010.16 (3) :p.334-8) o A T X ad Ti%AEJ1, A K NETH 7 RERS 5 F CHIKV VLP/3 M) H
HMVEAR N T B, 9aiSCHIKV VLP= A2 Bt 75 B C-E3-E2-6K-E1 45 14 8 [ i c DNAZ AL 2
4 % (Genscript) FFEF XL FL ANV A ML A 11 B2 s 7 R IB AT AL , 28 )5 3 N it BL 2EMV
P25 T SR DNA RS A5 A0 ) 3 s B0 (ATU) (1) o 38 45 4% JookE % Yk NHEK—293 % Bl 2 it -
TEVerodH i b 458 LA SRASMV-CHIKV o J55 B B AEVero4i il EAE K, FHHf e W

[0182] 4% %% swesternE[JZE A HE T S B E S, 5 & S AU CHIKV VLP 4y #h 3 gL 41
M5 7

[0183]  ZIEWE LML T 7E 405 4> WACHTKV VL PRI [ 25 2 MV 1995 75 . oK T HH K 4R
FH 93 B3 ORI 25 0 2= 2 28, F HLIX SEVLPAS 2> W 15 FIDRG 996 5 14 [ B 52 a1 3 76 b 1 vk 45 IR
SE o B TMVEE 1 LUK 9 B B2 B Tk Ak il 4, i 1 B ZHMV-CHIKV & A VG MV 75 A 3E & il
CHIKV VLP.iZ3HE 115 2 T-VLP b7 1 2 SR R S0 J5 PR RE , TG 7 o %I 5 &
S A AR et AR o T L, B T VLPAS 25 T-IE 92 T A R 1) G 88 B A R AIE 491 P TR Th 8
IR, ToFE .

[0184]  CHIKV E2R15EMRHT iR ¥ FRIE LRI GL 1) Vero 2 i Hh s ik 448 ¢ 6 13 BIUE 5 , FoA%
BT XFCHIKVIIE2ER 45 T PR CRPT3ED) (E2) N T FHR A MAVLPRIAZLE , R 4T
B R AR B O TG SR S Al 120 % BERE AL 2 H B AESWA LR T+ T-41,000rpm £5 40> 2h
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AR DOV IR T 5 1 % BSARIPBSHH o M 41 Bt 22 fft 4 RNk 4 1) 55 77 23 B2 B 85 1 248 SDS -
PAGE RIS L WK 70 B , FHHE A8 R 41 4 & . FAS IR 2] SE4 /)N s, B PT AT 58 A% B Ji %o} BV b i3k 47
Frid, ik SE4/ B B HT 2007459 A6 H DL B 8 57T 78 B i 44 AR ZECNCM (Collection

Nationale de Cultures de Microorganismes,Paris,France) %5 1-3824F 4<3 841"

Az o 5 290 I 2R A A7) R A4 1 SR G AT b7 b 280 B IE B K )N (46KDa) B3R H , R WIMV-
CHIKVY7 #5175 3 6L S E2 5 1 11 /5y 25 FEJRIURE 1) 70 Wb o v 85 FE SRR vh I 1 e AR B 5 IR S
CHIKV-VLPHJE il . CAIE2 Hr 38 7RI YL 40 M ) R 4 L 375 Hh A7 AE R WICHIKV  VLPR T ko
N T WS BARAE , R NI 7 B B 2 A 7 MMV-CHIK VS G4 b3 Hh ik e 1)
UUVE o B R W 1y 25 B MORL ) A7 AE , H A 5 87 A2 RUCHIRVIZR G J5 Bk Fe RURE AABLR) RS+
#xA (Pletnev,S.V.,et al.,Locations of carbohydrate sites on alphavirus
glycoproteins show that Elforms an icosahedral scaffold.Cell,2001.105(1) :
p.127-36;Zhang,W.,et al.,Placement of the structural proteins in Sindbis
virus.J Virol,2002.76 (22) :p.11645-58) (&l4) . WL5< 2 BUKL 5 BL6 5nm ) &b &R ELA% AN
40nmi% 0 HAT - R4 M R BIVLPR [ _EAFAE R, 5 HoAh w3 2R U451 (Pletnev,S. V.,
et al.,Locations of carbohydrate sites on alphavirus glycoproteins show that
Elforms an icosahedral scaffold.Cell,2001.105(1) :p.127-36;Zhang,W.,et al.,
Placement of the structural proteins in Sindbis virus.]J Virol,2002.76(22) :
p.11645-58) o 1% K BLIF 52 H ZHMV-CHIKV B X VeroZH i (1) JE% JL 8145 73 Wb v 2 110 1 2%
f{ICHIK VLP.

[0185]  E2%5 (HILHHFRZ i #—sE2 A stemEEZH 5 55 , DA J&JBR¥5 3 75 -CE3E26KE 1 5 4 J 22 LA
TERf A /N (46KDa) ik 354k

[0186]  ANSEHZ , RIMV-sE2 S GL A1 I i 73 Ar 73 IR SEAURE R B2 8 A B R IA K BIA
FERT-PCRA 14 &% G M J5 X MV-sE2 B 77 A= AU E2mRNABEAT P 77 o 73 ATk 5 7= £ STOP 5 1
(1) RAZ R AEALE , HH I S B0 (K15) .

[0187] AW AZKT A FHAIRMOT (0.01) ELAL T FRIZ Wi 75 —sE2 FRIZ i 75 —sE2 A stembd K JiR
J2 9% 7 ~CE3E26KE 1 B 41 Y3 75 7E Ver o4 YL AHX T4 v R I2 o3 2 BRI A2 1) B il 22 (18
6) o MV—sE2AE K 15 5% FEMV S ABL o BRIZ 95 B —sE2 A s tem MR 92 95 75 -CE3E26KE 1 2 21 J 22 1)
A KA IAE 22 , A8 H B 2535 5 -5 725 IBR 2 i 75 Y0 16 A ] o

[0188]  MV-sE2HMIMV-CE3E26KE1 ) 5 J 1 L S #ECDA6-TFNAR/I B, H ) £R 97

[0189]  XIMVIER L &) B (17 CDA6-TFNAR HI - 1 4 B ZHMV-CHIKV B ) S 2 B A S HL ARG 3L
761X /N R AE NCDA6 K A, H B ANFEA s Rt FF s = TR 2 S 4 o /INRR PR 8
F TG0 R AR 2% AT Al 7 T L S I 58 T S0 Vit o, B A S 56 2503 At v O 47 HR U S0 AT 5
ATk 56 Zh 4 3 B 328 5 0 e U BEAT - 6 FA 4 CD46 - TENAR/IN BRI 10° 22 10°TCTD5 0741 5 frIMV -
CHIKVEE A N (L.p.) SR IEAE LA F o FIA [R) 775 F) 3 2H 05 2 o o 5o R/ B
FHTR] TR ZEMVS chwd A G 28 6 T PUAAR B E , FERTREERT 5 14 H L S8 5 72 3 9 5 1Y) 2854
Jel i I R B3 AR S BRI

[0190] 2 Hif FRI A FE IR S , TENAR/IN RO BOAE IR Jeks o o 75 26 G 2y J% 5 S 7 TR % 1) i BEL R L I
SRV DR AP S AL B A B (Coudere et al;2008) .

[0191] X RRIZ I B3 Bk G 5 S (11 CDA6- TENAR A T VP B 2H AR 92 — s ity 9 25 1) e 928 Do 1 %

J

i
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TR XL/ N R RIS NCDA6FE A, H B A N SR R s = TR & 32 /N R
TEAF E 09 SR A4 S AF TR )3 T L B A e 7 e A it v, P SI2 B 38 0 A I 4 R 2
TERIE AR ARG S 3 B0 o == A UE I HEAT

[0192]  SZEG 14 #7 K2 93 B —~CESE26KE 1 8 20 975 25 £ CDA6- TFNAR /N 5 A7 ) 4 328 JL 1k AR 47
M

[0193] S JBRIZ I 25 I8 4k 5 Jk 1) 6 & i3 CDA6 - TFNAR/INBRL FH2 . 10*TCT Do bR 2076 25 - i 1 o7 25
HAR LN B R, FEAELAS A S AR R 77 1 55 20905 25 i o X BRI BRF AR R 1 =
7RIS B it DL 22 3R (V. Schw) S8 6 TP € , FEVIRZEM G 1A A AR S RS 58 f5
(%) 2 J 36 3 R 5 A AT £ LA o R e I B2 P 432 53 10O p £ u ekt T 9 B 06 -4 9B R X /N R 2EAT
Heidi , AP AR (B FnEc v R E 7 s) o

[0194] 7 VPO RE R A BUAR B2, 7E M JE AN [R) IS 1] 0 /N BRCR L 1L 7556 °C #4 K
30min, H B ELTSARS JU4T i th s 254k . A Rt w2 A 4L dh i s -E2 s 1
96 FLAR - HRPZE & B HLER S BR 8 1 FHAE =90, o il s 75 /0 BR P AR BH 06t 8 56
50PFU Ji 11955 70649 (FEVerodil it b 7= A42) 7EVerod iy L i i W5 B BEI 2 AR5 (PRNT)
KT i 95 5 P APTAE Warter L et al.JIM 2011 (D4enclosed) and Russell PK et
al.JIM 1967)on Vero cells using 50PFU of Chikungunya virus—06-49 (produced on
Vero cells) o ¥ 5537 5 DL sk 2D PRUBSCR: 2 21050 % (PRNT50) 590 % (PRNT90) [ 5% i L
TERRT 5.

[0195]  BAVRYF S K92 993 B -CESE26KE 1 T 20 93 2515 5 s pu A BE , Hopl — VR B o 2 n 5
(F1-KI8) AE IR 5, 755 i Th ARG & (PRNT50=450-4050, PRNT90="50-450) . 10"
8 10°TCID50 4532 [ BT A S %52 100PFU CHIKV-06-49# CHIKVEFE Bt , 17 FH &A=
(10°TCID50) Fe 4783 % [ 54 o

[0196]  31.CD46-IFNAR/)N R AFMV—-sE2 FIMV-CE3E26KE 1 50258 i) i fA B 25 (TEVR & /N LT

HE)
[0197]
Elisa 1 #l|ft  Elisa2 it PRNTS0 PRNT90
MV <100 <100 <50 <50
MV-CHIK.sE2 450 4000 <50 <50
MV-CHIK.CE3E26KE1 4000 >12000 1350 150
1 CHIKV HMAF ND ND 4050 450

[0198]  FE 5 IR s o , 755 v P AR B2 (PRNT50= 1350, PRNT90=150) , FHAR /N %32
100PFU Jitt 1 955 2064911 BOIE Lt

(01991 S56 243 H7 B 751 PR 2 993 3~ CE3E26KE 1 55 4197 # /5 CDA6~ IFNAR/IN R HH 1 45 928 Ji
FLRA 3T

[0200] 6 /&K CD46-TFNAR/IN R, FHI 10°TCTDso b2 5 B - CE3E26KE 1 5 4H 55 75 20 I P9 15 b
Sof /N B A I 751052 P 25 PR 2 9 B S c w4 B 38 o 7 9928 i 2 ) B 8 i A2 WA 4R T A
FHUAE , S8 5 I BE AR Y 33 59 100pf u i B 95 5506495 /N BREAT Moty (B 3% FH 71
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WE9FTR) o

[0201]  ZETFNAR/INER HH SRR E S J5 BR 92 99 B - CESE26KE 1 H 2 i 5 15 = =y PUAA T B (R 2-
KI10) , LA A2 LSS T4 100pfu i - 75 7506 -4 9 BUAE BUek EAT DR 47 1 Hh 0 2

[0202]  %2.CD46-IFNAR/)ER A FIMV-CE3E26KE 1 B FR- X e % Ja 5| R B Pifas B 25

[0203]

MV Elisa Ji & CHIKYV Elisa 1% & CHIKV CHIKV
PRNT50  PRNT90

MV 10 000 <100 <50 <50
MV-CHIKV 10 000 4050 150 50
i CHIKV HMAF ND ND 12150 450

[0204] 5B 37 72 CDA6-TFNAR/INBR, HH R 92 9 75 -CESE26KE 1 2 41 55 25 (1 {17 77 &

[0205] 6 JH#CD46-IFNAR/NER, FH10°E 10°TCID50 7 & MV - CHIKV 5 240 Ji% 75 24 5 I Y
(i.p.) B, FRAELA H I FARE 7 & 05 o X B /N R OF AR 1) 550 2 09 Z8MVS chwi R 50 %8 - #i
J& RGP JE 1A H L i B Y Y 5 100pfu CHIKV 06-495%f /N B #E4T Bl (B Bt it
RN L1F7R) o X T HURAAE , FEWIIREEM 5 1A L SR e e 3G 5 fa 1A 1, By 2 s e iR
B IATWCEE LAY o EAT R e EELisa’ s LR MIHTMV FILCHIKVES & Hiddk . fEVero gl i bl i
I T Bt ik /b AT 36 (PRNT) 52 HLCHIKV FR RO AR50

[0206]  £5 5L R T-3R3ME 12,

[0207] 3. FANIF]FFI R AIMV-CE3E26KE 1 Fh s I i B 2

[0208]
H IR 2 RGP

MV  CHIKV CHIKV CHIKV MV CHIKV CHIKV CHIKV

Elisa Elisaiif PRNT50 PRNT90 Elisa  Elisajif PRNTS50 PRNT90
MV 10° 10000 <100 <50 <50 300000 <100 <50 <50
MV-CHIKV 10° 1000 1350 50 <50 3000 2700 450 50
MV-CHIKV 10* 3000 4050 150 50 30000 12150 1350 150
MV-CHIKV-10° 3000 12150 450 150 300000 48600 4050 450

[0209] 4 5 MV 38 N, HiMV AL CHIKV IR 5 ¥ B 249 489 0 - MV-CE3E26KE 1975 8 B /X
TS T Em DU B, HoAE R ST SR AR P IR e S, 15 5 AR (PRNT50 =450~
4050, PRNT90="50-450) - FH10*5k10°TCIDso 5 ¥ T 45 sh A 46 .52 100PFU CHIKV-06-49F)
CHIKVEUE Y , i AR (10°TCID50) S {7483 % iz (K12) «

[0210]  SEEGAPFA oK [ B 2 4IMV-CE3E26KE LS 2 S 325 /N R A ML 75 1) ok Bl e R 4 T A A4
[0211] 6 & CD46-TFNAR/N R, FH2001 3K H 10°TCID50/ ) B 4HIMV-CE3E26KE 1 %25 /N B i VR
AIEL RSN (.p.) Bt 6 /N #2532 2001 5K EH LL10°TCID5 04 JBR 2 I 7 Jiti BL 2% 50 %%
/INBR B YR A L3 B 201 1 JLCHIK VYR B HMAF o L35 75 SRR 10001 () PBS A i B o 1L 37 7E F
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100pfu i #H 975 80649 i T 24h DL K 16h, 4R J5 78 Wik J5 1 2h 5 7%, DAL e sh Wb 1) bt
IRAELE o3 T /INER BB T 382 FA A Al i OR3P (B e AL v R 13 7R) -

[0212]  FHMV-CE3E26KE 1774 £ fo 12 /)N B 1) 4 928 I 375 1) 4 3 e 75 AR 3783 96 B 52 A /N B 52
FUHE e w9 B 2 1 B2 52 0 P8 BEHMAR I /N R 58 2 BRI AHEL 2 B2 R S
JRIZ 975 55 G 2 /0N B P G P28 MLV 1R /N B, 4 BB AE T o IX e &% R R 0, ey R 72 995 8 ~CE3E26KE 1
Y 955 B2 15 5 AR B 35 R 25 ZECDA6 - TENAR/INER FR 48 T i s B 0 424 (B 14)

[0213]  SEIOSIE FHRF AN S0 B2

[0214] Sy T # e MV-CHIKV A 8 2 75 51 R A0 A A 3 1) G e B 2F , FRAT I b EL TSPOT ) s 0l
TR H G /N BRI BT TR S A RN 3 WA TEN= y (R RE 0« FRIR S 2 Ja TR U AE
JERZAH . XMV =57 7 PR FNCHIK V-4 S P N 2 @ AT PR o IMOT A CHIKVANMV FH - 9 248 e ) 35«
T2 55 25 KR I CHIK VR S M 4 i (227£300/ 1040 AR , F-347150/10°) (B15) , FAREAAL
TS R =90 22— HIMV—4 Sk R 255 (2244600 1004 Y, “F-347500,/10°) . Fir A5 FIMV-CHKY
T I\ RN B — R A5 B 6 CHIKV & 28 IR CMT B8 o AHEL 2 R, FHZSMVS chw G 72 1 56
RN SR EL A AR AL MV S 1 285, (BN LA CHIKV - 5 1 97 285 o X Bl SRR I, Bk B
MV-CHIKVFE G 52 /I B 149 B A A 1555 130 7K S P CHTKV ARV AR 57 4 241 i 628 225

[0215] 5256673 4 JBR 92 975 785 T e J2E %o B 4HMV-CE3E26KE 175 B AE.CD46 - TFNAR /N B, H 1) e )%
Ji P FNER 3R T 52

[0216] 6 F#CD46-TFNAR/INER, FH5 . 10 TCIDs0 /) 45 BRIZ ik FE 1t FLZZ IS E N (G.p.) 45
(B 16411) LABLRL TS0 o 34 H I » X 88 /)N R V03 5 10°TCT Dso bk 32 9 B —CESE26KE 1 HE 41
TEE, B BB 1A A o X &N 10°TCTDso bk 9297 85 -CE3E26KE 1 F 4175 5 (4H2) 5L10°TCIDs0%%
JPRIZ 995 B Schw (ZH3) Fa s . 5t FHuaRff e , Wl 16 Fr @it AR 5 i@ AU 4R I , 2R 5 18 i
JIES P 73 45 100pfu i 955 BE06-49FE MR A /INER 13847 Beids , F AR 2 .

[0217]  iZSEIGUESZ 5. 10°TCID50 %S RIZ i 2 T SG % J% I CDA6- TENAR/IN B RE 95 16 F IR 92
I3 7 ~CESE26KE 1 25 2H 995 75 5 9% J B AR 47 1 e it 95 35 9 9% 25 - ELTSARTPRNTIRG B (R4 -
17) fREe i, 35 R AR/NE TP S A0 B (ELTSAN B /RAS , PRNTYR B2 /b LS s ) Ak AH
7] 90 ] o £E FHBRYZ 993 B —CE3E26KE 1 58 2H 9 B B 12 1A T S % AR SRAH I B vk, 100 %6 )
G2 i MR FE SO

[0218]  4.CD46- IFNAR/INER AEXIMVELAR T G 2 A7 AE T RIMV-CE3E26KE 1 I Hi 44 B 35
[0219]

%E l st 2I1d 3]’('
MV | MV CHIKV CHIKV CHIKV | MV CHIKV CHIKV CHIKV

Elisa | Elisa  Elisa PRNTS0 PRNT90 | Elisa Elisa PRNTS50 PRNT90

MV + 3000 | 30000 12150 150 50 30000 150000 12150 150
MV-CHIKYV

MV-CHIKY ND | 10000 12150 450 150 100000 150000 12150 450
MV ND | 10000 <50 <50 <50 100000 <50 <50 <50
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[0220] 307 : i 31 AL LR

[0221] Dy 1 B MV-CHIKV G B2 15 SRS AR CHIKV JRAR 7 18 W A 28 S AR 048 1oz
e, R 1 SR AZIING L5 7 AU IR CHIKV IS A3 BS 000 )« o T-ECSAE PR 104
FhEEHE

[0222]  « CHIKVEPFEEEAR, GR35 2 4In°3710 NRC for Arbovirus,France) , 42512011
A EVeroZi i EAEAR 1Y (20114E11 A) L 2526 31og PFU/ml

[(0223] CHIKVRI S &4 Ifi /K 5 B5#In°525 (NRC for Arbovirus,France) , 4> #F-2011
4F AEVero i FAEAR1IR (20114E6 F) , 4 %86 . 51og PFU/ml

[0224]  » CHIKVZE [ 33k, I R4 B54n°1499 (NRC for Arbovirus,France) , 438532009
4 EC6/ 3640 i_EAE AL (20004E12 F) L 985 56 . 31og PFU/ml

[0225] < CHIKVEH JEVERFER, ImIR 4 B5412006.49 (NRC for Arbovirus,France) , %55 T
20064F . fEVero4fi FAEAL31k (201144 A4 H) , B 7. 31og PFU/ml

[0226] i FEIME: B B U6k /0 o R 36 (PRNT) K S0 CHIKY o FIHAK Ve ro 40 i Akt -1 271,
#i24h. ZEDMEM Glutamax,/2% FCSH 2 B F B I 15 RE b o 10001 A 54 100pfu 06-497E
BRI PR BICHTRY F-37°C JRAERE T8 7 2h. SR 7678 5 7 4 B0, 896 (ILEL/ P J2 7
SELFAERIIDMEN GlutaMAX™/296 FCSIVero L J2 - I o A R et 3 135 s
L FFI 25 S, ATV T S0 R o 5 e S0 T B S D A 5 B 6
50%6 (PRNTs0) FJ 85 i HILTF M e 155

[0227] 5. 3k 1 MV-CHIKV G128 /N BT o AL P ) 58 R S

[0228]
1* 5 [ PRNT50 2nd 5 ) PRNT50 ki )5 (¥) PRNTS0
MV-CHIKV MV  MV-CHIKV MV  MV-CHIKV MV
06-49 Eifk 50 <50 1350 <50 450 ND
ENEEERFE 150 <50 1350 <50 13250 ND
W EERE <50 <50 1350 <50 1350 ND
ZEER 150 <50 4050 <50 12150 ND

[0229] 45 R B, MV-CHIKV 4 /N BR 75 548 XU BE P P, L RE % o AR B AR E 201
CHIKVI JLFH AR B9 o A R 42, FH06-4988 e VL S i i S S £ RN, 7%
SXof ET RN 2% ] 43 15 400 1) v R4 5 25 A 1 7K T o AN K ECS A PR R4 9 47 A, TR Ay L A B2 i 7
W5 T Al 3845

[0230]  SEZEGS:MV-CHIKVZE £ 8 M rh i) G %8 JE ik

[0231]  FEIE N R A A it 5 2H BR 2 P 5592 1 0T e o 110 928 s e o T 20 BB 3 10 ) 38 0 7
FIRR 2 995 B 0775 P PE A 2404 H & B8 % (macaca fascicularis) TE0K KT FHER10 8L
10°TCIDsofFIMV-CHIKV , 4R J& 7 585 90K FH AFH [R) 751 58 i  YAC B I 375 A ifiL S -t 77 F--20°C F F
J S AT o a8 I AT FHPRNT I s o U %o Jek ot o8 25 (1) A A A4 o

[0232] %6
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[0233]
7 LY Gl | BV i | {51% CHIK-PRNT
FOR |21 K | 90K |2 111K

DI 12/9 | MV-CHIK | 10° <10 574 <10 14
D2 12/4 | MV-CHIK | 10" <10 142 73 97

D D3 12/5 | MV-CHIK | 10 <10 16 17 121
D4 12/10 | MV-CHIK | 10* <10 70 83 118
El 12/16 | MV-CHIK | 10° <10 247 101 382
E2 12/23 | MV-CHIK | 10° <10 103 178 355

E E3 12/26 | MV-CHIK | 10° <10 6173 151 652
E4 12/22 | MV-CHIK | 10° <10 97 386 228

[0234]  R6HT/REE RFZM, BT A M7 H B FICHTKV ) =53 FE oA o e i 77 = bb B 77 =
A B 18F 7, £ K 2 H W, B9 2 80 (BE90K , iz R AT 8, XL 38111
K, B0 5 5521 °K) o IX e 4 SAIE SEMV-CHIKV I B e M 7E 38 N\ R K2 v 1) G 28 J 1k

[0235]  Rifk&EiL

[0236] B NF=AE T e AL CHIKVEEFR06 . 4911 58 B 45 #4 5 1H CE3E26KE 1 ft) FE 4IMV-
CHIKY B - B 12 B2 2H 5 B B L (1) Ver o4 i 324K w51 7K P B CHIKV & 1 5 HL 73 Wb 15 % BEVLP . 1%
LR R AR K B 12 E R GE IR, H 7= A2 5 28 MV Z AR AR AL, ¥ B o 28 76 SEMV IR G 5 K )
CD46-TFENAR/INER A R VAT 5 122958 1 A 126 0 AR 1 it P 10 7] s AR 30015 3 w5 7K P B CHIK V A A
Puik (PRNT50=450-4050 ; PRNT90=150-450) - AT 50 /N R 35 ] 5 2 32 2R 9, B 2
TEHR U I > 3 B A% A5 e 05 20 1) S 2 BE T o 7E R AR sh W vh 9t sh 6 8 o % s 45 T
X BE T 10 AR, B A 2 7R e sy B 5 SRR /N B P o B 5 5 R B NAIE SECD46 - TFNAR/IN B A
XMV AR AR 51 5% 4 925 1) FELE FH AN RS LE FIMV—-CESE26KE 1925 1 {6 156 1) 0 2% 5 175 AR A7 1tk 4 928 o
BT iR e gE B i RS B A AR AR T FE R N R A BG4 7 PR A
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[0001]

<110>

EL BT 5T R

RIS

[ L RHERFFT L

RN AR RS E AR
FEIK i 995 75 2 Jk ) TR 2RISR
B09995A — AD/DP/AM

PCT/ EP XXXXXXX
2013-09-26

EP 12306176. 4
2012-09-27

120>
130>

140>
141>

{150>
151>

160> 33
70>
210>
211>
212>
213>

<2207
223>

400> 1
gecggeegeta

DNA

acgaaacccg
catcttctag
atatccgaga
ccacccatta
ccaatcecetg
ttaattggaa
teettatttg
agcataagge
tcaagaggta
agtagtgatce
caagaccelg
ctcgcaaagg
aagtacacce
gtggtgagga
ctggatatca
gatacatata
gaaactatgt
tcecttgatga
aactcaattc
ggagtaggag
gatccagcat
tccacattgg

gcaatgcata

1
18967

atacgactca
gagtcceeggg
tgecacttagg
tggeccacact
catcaggatc
gagattccte
acccggatgt
tggagtctee
tgttagaggt
ccaacatgga
aatccaggtt
agggattcaa
cggttacgge
aacaaagaag
acaggattge
agagaacacc
tcgtagagge
atcctgetet
acctttacca
agaacaagtt
tggaacttga
attttagatt
catctgaact

ctactgagga

PatentIn version 3.5

Artificial Sequence

ctatagggcc
tcaccaaaca
attcaagatc
tttaaggagce
Cgglggagece
aattaccact
EBAgCgEECee
aggtcaattg
tgtccagagt
ggatgaggeg
cggatggttce
catgattctg
cccagacacg
getagttggt
cgaggacctle
cggaaacaaa
aggattagcc
tggactgcat
gecaaatgggg
cagtgcagga
aaactccatg
dAgggcadgag
cggtatcact

caagatcagt

pTM-MVSchw (GenBank: FW366202. 1)

aactttgttt
aagttgggta
ctattatcag
ttagcattgt
atcagaggaa
cgatccagac
aaactaacag
attcagagga
gaccagtcac
gaccaatact
BEEAAcaagg
ggtaccatce
gecagetgatt
gaatttagat
tcettacgee
cccaggattg
agttttatce
gaatttgetg
gaaactgcac
tcatacccte
ggaggttiga
atggtaagga
gcegaggatg
agagcggttg

26

ggtctgatga
aggatagttc
ggacaagagc
tcaaaagaaa
tcaaacacat
ttetggacecg
geggeactaat
tecaccgatga
aatetggecet
tttcacatga
aaatctcaga
tagcccaaat
cggagetaag
tggagagaaa
gattcatggt
ctgaaatgat
tgactattaa
gtgagttatce
cctacatggt
tgctetggag
actttggecg
ggtcagctgg
caaggettgt

gacccagaca

gtecegtgagg
aatcaatgat
aggattaggg
caaggacaaa
tattatagta
gttggtgage
aggtatatta
ccetgacgtt
taccttcgea
tgatccaatt
tattgaagtg
ttgggtettg
aaggtggata
atggttggat
cgctctaate
atgtgacatt
gtttgggata
cacacttgag
aatcctggag
ctatgccatg
atcttacttt
aaaggtcagt
ttcagagatt

agcccaagta

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
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[0002]

tcatttctac
aggagggtea
agagcaagtg
gecaacggagt
ctgcaagcca
tacaatgaca
ctaccatcca
caaccatcca
cggactggaa
agctatggea
Bgaagagaag
tgaaggeggt
aactttggga
cgtttatgat
tcaatcaggc
cgatgtggat
tcececatetet
cgagctecetg
tgttectecg
cacagacgeg
aacccaatgt
tgtcececgag
cacaatctec
gttctetgat
gataatctcc
gcagatcaac
gatcgecatt
tceegacttg
gaaacccgtt
acagctgetg
gtttgtteet
ccggetagag
caatgatctt
caacttacct
aaaacttagg
gacaagtcgg
gatggcagge
gaatgettta

acggtgatca
aacagagtcg
atgcgagagce
ccageccaaga
tggcaggaat
gaaatcttet
tcattgttat
ctcecacgat
tgecatccgeg
geatggtcag
gcaggecagtt
gecacctegea
atcccceccaa
cacagcggtg
cttgatggtg
attggcgaac
atggggttca
agactccaat
cccecggace
agattagect
gctegaaagt
tgtgtgagea
ccgagatceece
gtccaagata
aagctagaat
aggcaaaata
cctggacttg
aaacccatca
gecageegac
aaggaattte
gacaccggece
gaggatcgga
gecaagttee
geccaacceea
agcaaagtga
catgggacat
tggtgeceea

tgtacatgtt

aagtgagaat
aggagaagce
tgeecatett
tccgeaggac
ctcggaagaa
agactaggtg
aaaaaactta
tggagcecaat
ctctecaagge
aaatatcaga
cgggteteag
tccgeggtea
gaaatctcca
aagcggttaa
atagcaccct
ctgataccga
gggettetga
ccagaggeaa
ccggtagggce
catttggaac
caccctegga
atgcegeact
agaataatga
ttaaaacagce
cactgetgtt
tcagecatatce
ggaaggatcece
taggcagaga
aactccaagg
agctaaagee
ctgecatcacg
agegttacct
accagatget
tgecagtega
ttgcctecea
caaagggtcg
ggtcagagtce
tetgetgege

gagctaccga
agggagaget
ccaaccggea
agtcgaaggt
caaggctcag
cgagaggceceg
ggaaccaggt
ggcagaagag
cgagcccate
caacccagga
caaaccatge
gggacctgga
ggcatcaage
gggaatccaa
ctcaggagga
gggatatget
tgttgaaact
caactttccg
cagcacttce
ggagategeg
accatcaggg
gatacaggag
agaagggega
cttggecaaa
attgaaggga
caccctggaa
caacgaccece
ttcaggecega
aatgacaaat
gatcgggaaa
cagtgtaatc
gatgactctc
gatgaagata
cccaactagt
aggtccacaa
atcgctccga
atagatcctg

gttgttgagg

27

gattggggee
acagagaaac
cacccctaga
cagctgacgce
acacggacac
agggecagaa
ccacacagcec
caggecacgece
ggctecactgg
caggagcgag
ctctcageaa
gagagcgatg
actgggttac
gatgetgact
gacaatgaat
atcactgacc
geagaaggag
aagcttggga
gggacaccca
tctttattga
ccaggtgcac
tggacacccg
gactattatg
atacacgagg
gaagttgagt
ggacacctet
actgcagatg
gecactggecg
ggacggacca
aagatgaget
cgetecatta
cttgatgata
ataatgaagt
acaacctaaa
tgacagagac
tacaacccac
gtctaggega

acagcgattc

caaggaagat
cgggeccage
cattgacact
cctgettagg
ccctatagtg
caacatccge
gcecageccat
atgtcaaaaa
ccatcgagga
ccacctgeag
ttggatcaac
acgacgetga
agtgttatta
ctatcatggt
ctgaaaacag
geggatetge
gggagatcca
aaactctcaa
ttaaaaaggg
caggtggtgc
ctgeggggaa
aatctggtac
atgatgagct
ataatcagaa
caattaagaa
caagcatcat
tcgaaatcaa
aagttctcaa
gttccagagg
cagccgtcgg
taaaatccag
tcaaaggage
agctacaget
tccattataa
ctacgacttc
cacctacagt
caggaaggat

cctagggcet

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
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ccaatcggge
gaaaaactce
aatgaaaaac
gtcctaacaa
ccgetegata
aacgggtatt
ttcaacctge
aatacagagc
aagagtgaag
tttgeacttg
aagactctec
aatgaagacc
gttttgeage
gaccaaggac
ccetecacaat
ccaagcgaga
gaacagcccet
cccgaggace
cccgggaaag
tccacaaccg
acagatccte
acagaaccca
ccecaaccaa
gacccagceac
aggggeegac
aaaccagaac
aaggaaagge
accagcaccc
cagcctectee
cacacccgac
gactcatcca
actgttaact
ggtggtagga
agtcataaaa
agaatacagg
gacccagaat
gggagtagte
cattgcactt

ggaaactact

gagcatttgg
tcaaagaggce
tggtgtteta
cagggagtgt
cceegeagag
acaccgttee
tggtgaccet
aacttcctga
tctactetge
gtgggatagg
atgcacaact
ttaatcgatt
catcagttcc
tattcaaagt
gacagccaga
ggeecagecag
gacacaagge
aacccccaag
aaacccccag
aaccgcacaa
teteececgge
gacccecggece
teccgecgge
ccaaccatcg
agccageacce
ccagaccacce
cacaacccge
aagagcgatce
aagtcccceeg
gacactcaac
atgtccatca
ctcecaaacac
ataggaagtg
ttaatgccca
agactactga
ataagaccgg
clggcaggtg
caccagtcca

aatcaggcaa

gttectgece
cactgagett
caacaacacc
cttcaacgca
gttcecgtgtt
tagaagaatg
taggattgac
ggcaacattt
cgattattge
gggcaccagt
cgggttcaag
actctggagg
tcaagaattc
tctgtagace
aggececggac
CAgCCgacgg
caccaccagc
getgeccecg
caattggaag
Bcgaccgagg
aaactaaaca
CACEECECCE
tcececggtyg
acaatccaag
ECBaggaage
ctgggecace
geaccccage
cccgaaggac
gtetecetoet
tcececaccecec
tgggtctcaa
ccaccggteca
caagctacaa
atataactct
gaacagtttt
ttcagagtgt
cggeectagg
tgctgaactce

ttgagacaat

ttaggtgttg
gacatagttg
ccactaactc
aaccaagtgt
gtttatatga
ctggaattca
aaggcgatag
atggtccaca
aaaatgaaaa
cttcacatta
aagaccttat
agcagatgea
cgeatttacg
gtagtgecca
aaaaaagccc
caagcgegaa
caccccaate
atccaaacca
geeecteece
tgacccaacc
aaacttaggg
cgeeccceeaac
cceacaggea
ACEEBBEEEC
ccacceaccee
agctceccaga
cccgatecgg
CCCCgaaccg
cttctcgaag
taaaggagac
ggtgaacgtce
aatccattgg
agttatgact
cctcaataac
ggaaccaatt
agcttcaagt
cgttgeccaca
tcaagccatc

cagacaagca

28

gcagatccac
ttagacgtac
tceteacacce
gecaatgeggt
geatcaccceg
gatcggtcaa
gcectgggaa
tcgggaactt
tcgaaaagat
gaagcacagg
gttaccecget
agatagtaag
acgacgtgat
gecaatgeccg
cctececgaaag
caccaggegg
tgcatectee
ccaaccgeat
ctctteectea
geaggecatce
ccaaggaaca
cceccgacaac
gggacaccaa
cceccecaaaa
cacacacgac
ctcggecate
CEEEgageca
caaaggacat
ggaccaaaag
accgggaatc
tctgecatat
ggcaatctet
cgttecagee
tgcacgaggg
agagatgcac
aggagacaca
gctgetecaga
gacaatctga

BEgCaggaga

agcaaagccc
agcagggetce
ttggagaaag
taatctgata
tctttcggat
tgcagtggec
gatcatcgac
caggagaaag
gggeetggtt
caaaatgagce
gatggatatc
aatccaggca
cataaatgat
aaaacgacce
actccacgga
cccecageaca
tcgtggegace
cceceaccace
acacaagaac
gactccctag
tacacaccca
cagagggage
cceccgaaca
aaaggeeccee
cacggeaace
accccgeaga
cccaaccega
cagtatccca
atcaatccac
ccagaatcaa
tcatggecagt
ctaagatagg
atcaatcatt
tagagattge
ttaatgcaat
agagatttge
taacagccgg
gagcgagecet

tgatattgge

3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
1980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060



CN 104918952 B

FF

5l %=

4/90 T

[0004]

tgttcagggt
ttgtgattta
gtecattattt
gagctatgeg
tgatttactg
agagtcctac
gattgteccac
tgtgcccaag
tactttcatg
gctecaagaa
ttttgggaac
ttgcaagtgt
cattgetgee
caggaggtat
ggagaggttg
ggaattgttg
catagtctac
atgttgetge
cctaaagect
aactcttgaa
cagcatcaag
taatcaaaac
ccttctacaa
ttatgattga
tcgggttget
tccataaaag
acgtgetgac
gattcactga
agtacgactt
atgatcaata
ctctactgga
ggcccactac
taggtcgagg
gaacttacct
gecatgtaccg
tccatatgac
ctttgggega
atcagggatc

gtccaagact
atcggccaga
ggeeccagtt
cttggaggag
ggcatcttag
ttecattgtee
cggetagagg
tatgttgecaa
ccagagggga
tgeectecggg
cggttcattt
tacacaacag
gatcactgee
ccagacgctg
gacgtaggga
gagtcatcgg
atcctgattg
aggeggegtt
gatcttacgg
acacaaatgt
cccacctgaa
ttagggtgea
agataacccce
tagaccttat
agccattgea
ccteageace
accactctte
cctagtgaaa
cagagatctc
ctgtgecagat
gaccagaaca
aatcagaggt
ttacaatgtg
agtggaaaag
agtgtttgaa
aaactatctt

gctcaaacte

agggaaaggtl

acatcaataa
agcteggget
tacgggacce
acatcaataa
agagcggags
tcagtatage
gggtctegta
cccaagggta
ctgtgtgeag
ggtacaccaa
tatcacaagg
gaacgatcat
cggtagtega
tgtacttgea
caaatctggg
accagatatt
cagtgtgtet
gtaacaaaaa
gaacatcaaa
cccacaagte
attatctcceg
agatcatcca
catcccaagg
gttttgetgg
ggecattagac
aatctagatg
aaaatcatcg
ttaatctctg
acttggtgta
gtggctgetg
accaatcagt
caattctcaa
tcatctatag
cctaatctga
gtaggtgtta
gagcaaccag
geageecettt

gtcagettee

tgagctgata
caaattgcte
catatctgeg
ggtgttagaa
aataaaggcc
ctatccgacg
caacataggc
ccttatctcg
ccaaaatgece
gtcetgtget
gaacctaata
taatcaagac
ggtgaacgge
cagaattgac
gaatgcaatt
gaggagtatg
tggagegtig
gggagaacaa
atcctatgta
teetettegt
gctteectet
caatgtcacc
gaagtaggat
ctgttetgtt
ttcatcggge
taactaactc
gtgatgaagt
acaagattaa
tcaacccgec
aagagctecat
tcctagetgt
acatgtcgcet
tcactatgac
gcagcaaaag
tcagaaatcce
tcagtaatga
gtcacgggga
agctcgtcaa

29

ccgtetatga
agatactata
gagatatcta
aagctcggat
cggataactc
ctgteccgaga
tctcaagagt
aattttgatg
ttgtacccga
cgtacacteg
gecaattgtg
cctgacaaga
gtgaccatcce
cteggteete
gctaagttge
aaaggtttat
atagggatcce
gttggtatgt
aggtecgetet
catcaagcaa
ggecegaacaa
acaacgagac
agtcattaac
tgteatgttt
agccatctac
aatcgagcat
gggectgagg
attccttaat
agagagaatc
gaatgcattg
ctcaaaggga
gtcectgtta
atcccaggga
gtcagagttg
gegtttgeee
tctcagecaac

agattctate

gctaggtgte

accaactate
cagaaatcct
tccaggettt
acagtggagg
acgtcgacac
ttaagggeet
ggtataccac
agtcategtg
tgagtcctet
tatcecgggtce
catcaatcct
tcctaacata
aagtcgggag
ccatatcatt
aggatgccaa
cgagcactag
cegetttaat
caagaccagg
gatcctctac
ccaccgeace
tatcggtagt
cggataaatg
agagaacatc
ctgagcttga
accgeagaga
caggtcaagg
acacctcaga
ccggataggg
aaattggatt
gtgaactcaa
aactgctcag
gacttgtatt
atgtatgegge
tcacaactga
gecteeggtgt
tgtatggteg
acaattccct

tggaaatcce

6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
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caaccgacat
acctcteate
cacgaacaga
tccaageact
acgggegtett
gattcgggcce
atgtgtattg
tggagtggat
caggecgaaga
tcagttccaa
atacttccag
cttactttta
gcttcacatg
ctggtggaca
gegaagatgg
gacatcagge
aagtggttce
ctagatagcc
cacgcttaca
ggattttcca
cttaggagtt
aacatagaag
ctgtactcca
ggcctagget
atgcacagct
aggtcagtga
ttcactggta
gagtctcaac
gaggggaget
ggaagagtca
acttatcaaa
ataacagtag
cttgaccaaa
tacattttca
ttecggecace
cagcctaaag
ataatcaacg
catgctgeag

tgcgttgata

gecaatcctgg
tcacagaggt
tgacaagttg
ctgegagaat
gtcetgttgat
attgatcaca
getgactate
accgagattce
ctgcecatgee
tctggtgatt
gegttgaacat
tecttttagg
ggaccaaaaa
tatcactcac
aaccaatcgce
atacccacta
ccgttatgga
cgatagttac
geetggagga
accaaatgat
atccggececa
acaaagagtc
aagtcagtga
ccgaattgag
cccagtggtt
ttaaatcaca
gttcagttga
atgtatatta
taatgacaga
gatacatgtg
ttgtagecat
aactcagagg
acgggtttte
taactgatga
ccagacttga
tcattgtgta
gctategtga
acacaatccg

actggaaatc

gtceecttat
gttatcgetg
cgaatggaga
ccegagtggg
ctgagtctga
cacggttcag
ccgccaatga
aaggttagte
ccaacatacc
ctacctggtc
getgtggttt
ttgectataa
ctetggtgee
tctgggatgg
agatagggct
gtgtgaaata
ctegetatet
caataagata
ccctacactg
tataaacaat
ctctcatatt
aacgaggaag
taaggttttc
ggaggacatc
tgageeecttt
aacccatact
gttgctaatce
cctgacattt
gaccgctatg
gaaactgata
gctggagect
tgettteett
tgatgaaggt
catacatctg
agcagtaacg
tgagactetg
caggcacgga
gaatgctcaa

ttttgetgga

caacggatga
acaatcaagc
catgcttcea
caccattgaa
cagttgaget
ggatggacct
agaacctage
cctacctett
tacctgegga
aagatctcca
attacgttta
agggggtece
gtcacttctg
tgggeatggg
getagtgaac
gacatcagaa
gtcaaccaga
gtagccatce
tgtcagaaca
gtggaagttg
ccatatccaa
atccgtgaac
caatgcttaa
aaggagaaag
ctgttttggt
tgececatagga
tctecgtgacce
gaactggttt
actattgatg
gatggtttct
ctttecacttg
aaccactget
acttatcatg
aCaggggaga
getgetgaaa
atgaaaggtc
gagcagtigge
gettcaggtg
gtgaaatttg

30

tccagtgata
aaaatggget
acaggegtgt
gegataacagg
taaaatcaaa
atacaaatcc
cttaggtgta
cactgtceccea
getggatggt
atatgttttg
cageccaage
catcgaatta
tgtgettgeg
agtcagctge
caatcacatg
ttaagaaaaa
tcttataccc
tggagtatge
tcaagcaccg
ggaatgtcat
attgtaatca
tcectcaaaaa
gggacactaa
ttattaactt
ttacagtcaa
ggagacacac
ttgttgetat
tgatgtattg
ctaggtatac
teeetgeact
cttacctgea
ttactgaaat
agttaactga
ttttctcatt
atgttaggaa
atgccatatt
caccgectgac
aagggttaac

getgetttat

gacaggettt
gtecegacaa
aagggtaaaa
attcctteat
attgcttcgg
aaccacaaca
atcaacacat
attaaggaag
gatgtcaaac
gecaacctacg
cgetecatttt
caagtggaat
gactcagaat
acagtcacce
atgtcaccca
cgtagggtece
tgaagttcac
tcgagtcect
cctaaaaaac
caagtccaag
ggatttattt
ggggaatticg
ctcacggett
gggagtttac
gactgagatg
acctgtattce
aatcagtaaa
tgatgtecata
agagcttcta
cgggaatcca
gctgagggat
acatgatgtt
agctctagat
tttcagaagt
atacatgaat
ttgtggaatce
cctececeeetg
acatgagcag

gceetettage

8400
8460
85620
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
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ctggatagtg
tgggattcag
cggaggettg
tatgttgtaa
gaaaaggaga
tgecaagtga
gggatggeea
gtcecccaaag
agceccagtee
caagtaattc
gtcagtgecat
atcagcttgt
ctgcataaga
cttgacgecce
atgggaggta
tacctggetg
accatageeg
getgetagag
catcacctca
atatattatg
tggtcagaga
gctaaaageca
gtgatacage
gtagtecatac
cctattgggg
ccagtaacat
gagaccctce
agcgacccett
ataactgcaa
gatgacagta
gtacctaggg
geaggeatge
acctctegag
gtgctattga
ctggegagag
ggecttgagg
acatgtgtca

tgccaactgg

atctgacaat
tttacccgaa
tagatgtttt
gtggagetta
tcaaggaaac
ttgetgaaaa
aggatgagca
atctcaaaga
acacaagtac
ggecaggacca
ttatcacgac
ttgecacagag
ggettgagac
atatccegtt
tagaagggta
cttatgagag
taacaaaaag
taactagaga
aggcaaatga
atgggetact
ctatagttga
tcgagagagg
aaattctgat
ccetecteac
ggatgaatta
catcaattge
atcaagtaat
actcagcaaa
ggtttgteet
aagaagagga
cagctcatga
tggataccac
tgataaccag
caggaagaaa
ctctaagaag
tcecectgatgt
tctgegagteg

atgatattga

gtacctaaag
agagttcctg
ccttaatgat
cctecatgac
aggtagactt
tctaatctea
cgatttgact
aagtcacagg
caggaacgtg
agacactgat
tgatctcaag
gctaaatgag
ctetgteetg
atataaagtc
ttgtcagaag
cgegagtaagg
ggtacccage
ttactttgta
gacaattgtt
tgtgteccaa
tgaaacaagg
ttatgaccgt
ctectettgge
aaacaacgac
tctgaatatg
tgatctcaag
gacacaacaa
tettgtatgt
gatccatagt
cgagggactg
aatcctggat
aaaaggettg
attgtccaat
gagaaatgtce
ccatatgtgg
actagaatct
tggatcagtc

caaggaaaca

gacaaggcac
cgttacgacc
tcgagetttg
cctgagttca
tttgctaaaa
aacgggattg
aaggcactcce
BEBEBBCCag
agagcagcaa
catccggaga
aagtactgcece
atttacggat
tatgtaagtg
cccaatgatce
ctgtggacca
attgettegt
acatggecct
attcttagge
tcatcacatt
tcactcaaga
gecageatgea
taccttgcat
ttcacaatca
ctettaataa
agcaggetgt
agaatgatte
ccgggggact
gtccagagea
ccaaacccaa
geggeattee
catagtgtca
attcgageca
tatgactatg
ctcattgaca
gegaggetag
atgecgaggee
aactacggat

tcatccttga

31

ttgetgetet
ctcccaaggg
acccatatga
acctgtctta
tgacttacaa
gcaaatattt
acactctage
tettaaaaac
aagggtttat
atatggaage
ttaattggag
tgeecteatt
accctecattg
aaatcttcat
tcagcaccat
tagtgcaagg
acaaccttaa
aaaggctaca
tttttgteta
gecatcgecaag
gtaatattge
attccctgaa
attcaaccat
ggatggeact
ttgtcagaaa
tegecteact
cttcattect
tcactagact
tgttaaaagg
tcatggacag
Caggggcaag
gecatgaggaa
aacaattcag
aagagtcatg
ctcgaggacg
accttattcg
gettttttgt

gagtcccata

ccaaagggaa
aaccgggtca
tgtgataatg
cagcctgaaa
aatgagggea
taaggacaat
tgtctcagga
ctactccega
agggtteecet
ttacgagaca
atatgagacc
tttccagtgg
GCECCEEsac
taagtaccct
tcectatcta
ggacaatcag
gaaacgggaa
tgatattgge
ttcaaaagga
atgtgtattc
tacaacaatg
cgtcctaaaa
gaccecgggat
gttgeeeget
catcggtgat
aatgectgaa
agactggget
cctcaagaac
attatteccat
geatattata
agagtctatt
gggggegtta
agcagggatg
ttcagtgeag
gcctatttac
gecgtcatgag
ccecetegggt
tattggttet

10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
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accactgatg
cgatctgetg
tggaacgaag
gtgatcactc
caagtgaaat
gacaatctet
ggaatgette
tcatctaaca
gatcatccca
ccattgatat
agccatagga
ttagctaagt
atgaatgaaa
ctgctcatag
gcatttgatg
tegtteettt
ccaaagatct
cttgatgete
tacctcgacce
gacgaggatg
geagatttgt
aaatgtgeag
tcgtggaaca
cgaggatcga
getgaggtaa
aaggettitca
aagcacaatc
agaatcgggt
agatgecttg
atcacttata
aattctagat
cacagaatgg
tgggtaggea
gggtttatce
gaattggcag
attaagctta
cattatagag
tatttggtta

cagataattg

agagaacaga
ttagaatagce
cetggttgtt
ccatctcaac
actcaggtac
catttgtcat
tagggttgeg
cggtattaca
ggatacccag
atgataatge
ggcaccttgt
ccacagcact
tttecagetet
agccaagatt
tacattatca
ctagaatgag
acaagaaatt
aaaacttgca
tgttgttgaa
tagtaccgga
actgtcaacc
ttctaaccga
taaatccaat
tcaaacagat
atgtcagtca
gacccccaca
ttccecattte
tgaactcatc
AgCcCagggea
aagagatact
ctggtcaaag
gagtaggtaa
gtgtagattg
attcagatat
ccatcttate
tgeetttcag
aagtgaacct
tgacagatct

aatcatctgt

catgaagctt
aacagtgtac
ggctaggeaa
ttcgactaat
atcccttgte
atcagataag
tgttttagaa
tcttcacgte
ctceegeaag
acctttaatt
ggaatttgtt
atctatgatt
cataggggat
attcactate
tagaccatca
caaaggagtg
ctggecattgt
cacaactgtg
tgaagagtta
cagattcgac
agggacctlge
ccatatcaag
tattgtagac
aagattgaga
gccaaagate
cgatgatgtt
agggggeaat
tgettgetac
ggacggettg
taaactaaac
ggaattagca
tattgtcaaa
cttcaatttc
agagaccttg
gatggectctg
cggggatttt
tgtataccct
caaggctaac

gaggacttca

geettegtaa
tcatgggett
agggecaatg
ttagcgeata
cgagtggcga
aaggttgata
acattgttte
gaaacagatt
ctagagctga
gacagagatg
acatggtcca
gacctggtaa
gacgatatca
tacttgggcee
gggaaatate
tttaaggtgc
ggtattatag
tgcaacatgg
gaagagttca
aacatccagg
ccaccaattc
gecagaggeta
cattactcat
gttgatccag
ggeageaaca
greaaaattge
ctegecaatt
aaagetgttg
ttettggeteg
aagtgcttct
ccetatcect
gtgetettta
atagttagta
cctgacaaag
ctcetgggea
gttecagggat
agatacagca
cggctaatga

cctggactta

32

gagccccaag
acggtgatga
tgagcetgga
ggttgaggga
ggtataccac
ctaactttat
gaclcgagaa
gttgegtgat
gegcagaget
caacaaggcet
caccccaact
caaaatttga
atagtttcat
agtgtgegge
agatgggtga
ttgtcaatge
agectatcca
tttacacatg
catttetett
caaaacactt
gaggtctaag
tgttatctce
gectetetgac
gattcatttt
acatctcaaa
tcaaagatat
atgaaatcca
agatatcaac
agggatcgeg
ataatagtgg
ccgaagttgg
acgggaggcce
atatccctac
atactataga
aaataggatc
ttataagtta
acttcatctce
atcctgaaaa

taggtcacat

tcgatecttg
tgatagetet
gegagctaagg
tecgtageact
aatctccaac
ataccaacaa
agataccgga
ccecgatgata
atgtaccaac
atacacccag
atatcacatt
gaaggaccat
aactgagttt
catcaattgg
getgttgtea
tctaagccac
tggtecttea
ctatatgacc
gtgtgaaagce
atgtgttetg
accggtagag
agcaggatct
ttatctcegg
cgacgeeccte
tatgagecatce
caacacaagc
tgettteege
attaattagg
ttctatgttg
ggttteegee
ccttgtegaa
cgaagtcacg
ctctagtgtg
gaagctagag
aatactggtg
tgtagggtet
tactgaatct
gattaagcag

cctatccatt

13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
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[0008]

aagcaactaa
cctactctga
aacggaccta
ttgettaatt
agtcaacaag
atatctagga
ttgataaata
aatatcttcg
aaacgtgagt
ggatacagtg
ggtggttagg
cccagetttg
attccgaggg
caaagccecga
ccttgggece
atgcggecge
gettggegta
cacacaacat
aactcacatt
agctgcatta
ccgettecte
ctcactcaaa
tgtgagcaaa
tecatagget
gaaacccgac
ctcectgttee
tggegettte
agetgggetg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tcttttctac
tgagattatc
caatctaaag
cacctatcte

agataactac

getgeataca
aaaaacttac
agectgtgeaa
ctatactcat
ggatgttcca
tcaccegeaa
agtttatcca
ttaagaatct
gggtttttaa
ccctgattaa
cattatttge
tetggtggee
gaccgteceee
aaggaagetg
tctaaacggg
gggeectatg
atcatggtca
aggagecgga
aattgegttg
atgaatcgge
gctecactgac
ggceggtaata
aggecageaa
cggeceeeet
aggactataa
gaccctgeeg
tcaatgctea
tgtgecacgaa
gtccaaccceg
cagagcgagg
cactagaagg
agttggtage
caagcagcag
ggggtetgac
aaaaaggatc
tatatatgag
agcgatetgt
gatacgggag

agcaattgtg
acctatagag
agaattgatc
cctctacagg
cgcttacccce
attctggege
gaatctcaag
atccaagtca
ggtaacagte
ggactaattg
aatatattaa
ggcatggtcee
teggtaatgg
agttggetge
tettgaggge
gtacccaget
tagetgttte
agcataaagt
cgctcactge
CaacgCECEE
tecgetgeget
cggttatcca
aaggccagga
gacgagcatce
agataccagg
cttaccggat
cgetgtaggt
cececeeegtte
gtaagacacg
tatgtaggeg
acagtatttg
tcttgateeg
attacgecgca
getcagtgga
ttcacctaga
taaacttggt
ctatttegtt

ggcttaccat

ggagacgceag
caggtgectga
caccatgatg
gagttggceaa
gtattggtaa
cacattctte
tceggetate
gagaaacaga
aaggagacca
gttgaactece
agaaaacttt
cagcctecte
cgaatgggac
tgccaccget
ttttttgetg
tttgtteceet
ctgtgtgaaa
gtaaagccetg
ccgettteca
ggagaggegg
cggtegtteg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgttceecece
acctgtecege
atctcagtte
agccegacceg
acttatcgce
gtgetacaga
gtatctgege
gcaaacaaac
gaaaaaaagg
acgaaaactc
teettttaaa
ctgacagtta
catccatagt

ctggeeccag

33

ttagtagagg
tcaattgegg
ttgecteagg
gattcaaaga
gtagcaggcea
tttactcecgg
tgatactaga
ttattatgac
aagaatggta
ggaaccctaa
gaaaatacga
gctggegeceg
geggeegatce
gagcaataac
aaaggaggaa
ttagtgagge
ttgttatceg
gggtgectaa
gtecgggaaac
tttgegtatt
getgeggega
ggataacgca
ggccgegtteg
acgctcaagt
tggaagectce
gLitetecet
gegtgtaggte
ctgegectta
actggecagca
gttcttgaag
tctgetgaag
caccgetggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgeetgactg

tgctgeaatg

tgatatcaat
gttggcaatt
gcaagatgga
caaccaaaga
acgagaactt
gaacaaaaag
cttacaccag
ggegegtitg
taagttagtc
teetgeecta
agtttctatt
getgggcaac
cggetgetaa
tagcataacc
ctatatccgg
ttaattccga
ctcacaattc
tgagtgaggt
ctgtegtgee
gggegetett
gecggtatcag
ggaaagaaca
ctggegtttt
cagaggtgge
ctegtgeget
tcgggaageg
gttegeteca
tceggtaact
geecactggta
tggtggeeta
ccagttacct
ageggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
ccegtegtgt

ataccgcgag

15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
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[0009]

acccacgcte
geagaaglgg
ctagagtaag
tcgtggtgte
ggcgagttac
tegttgteag
attctcttac
agtcattctg
ataataccgce
ggcgaaaact
cacccaactg
gaaggcaaaa
tetteetttt
tatttgaatg
tgecacctga
tcagcteatt
agaccgagat
tggactccaa
catcacccta
aagggagecc
ggaagaaage
taaccaccac
ggetgegeaa
CECEELE
210>

211>

212>
213>

2
1797
DNA

220>
221>
223>

220>
221>
222>

<400>
ata ccc gt
{le Pro Va

misc

—~C3
=
~—TA

]

bro Glu Gy 1

éfy Are 1'5?%3

aga ccg atc

accggeteca
teetgeaact
tagttcgeca
acgetegteg
atgatcccecce
aagtaagttg
tgtcatgeca
agaatagtgt
gceacatage
ctcaaggatc
atcttcagca
tgecgeaaaa
tcaatattat
tatttagaaa
aattgtaaac
ttttaaccaa
agggttgagt
cglcaaaggg
atcaagtttt
ccgatttaga
BAAdABEAECE
ACCCECCECE

ctgttgggaa

feature

. (1797)

cac
His

atg
Met
5

tac
Tyr

tac
20

acc
Thr

atc
Ile

ttc gac

aag
Lys

aac
Asn Trp His H

cet
Pro

aac

gatttatcag caataaacca gccagccgga

ttatcegeet
gttaatagtt
tttggtatgg
atgttgtgaa
gecgeagtgt
tcegtaagat
atgeggegac
agaactttaa
ttaccgetgt
tcttttactt
aagggaataa
tgaagcattt
aataaacaaa
gttaatattt
taggccgaaa
gttgttccag
cgaaaaaccg
ttgggetega
gettgacggg
gecgctaggg
cttaatgege
gegcgatcegg

Chikungunya virus

tee gac
Ser Asp

tgg cac ¢
2

aca

Thr G%t

aag gga c

ccatccagtc
tgegeaacgt
cttcattcag
aaaaagcggt
tatcactcat
gettttetgt
cgagttgete
aagtgctecat
tgagatccag
tcaccagegt
gggegacacg
atcagggtta
taggggttce
tgttaaaatt
tcggeaaaat
tttggaacaa
tctatcaggg
ggtgeegtaa
gaaagccgge
cgetggeaag
cgetacaggg
tgegggeete

ct tcg aag
la Ser Lys
10

is Gy
fa &

gc gtg gtg

C dadada
y Lys

34

a gta

tattaattgt
tgttgecatt
cteceggttee
tagctectte
gcttatggea
gactggtgag
ttgeeeggeg
cattggaaaa
ttcgatgtaa
ttetggegtga
gaaatgttga
ttgtetecatg
gegeacattt
cgcgttaaat
cccttataaa
gagtccacta
cgatggececa
agcactaaat
gaacgtggeg
tgtageggte
cgegteccat

ttegetatta

soluble glycoprotein E2 strain 05.115

tte
Phe

acc cat
Thr His

cag tac
Gln Tgr
3

cca ggg
Pro G%y

gce ata gte

agggccgage
tgecgggaag
getacaggea
caacgatcaa
ggtecteega
gcactgcata
tactcaacca
tcaatacggg
cgttettegg
cccactegtg
geaaaaacag
atactcatac
agcggataca
cceccgaaaag
ttttgttaaa
tcaaaagaat
ttaaagaacg
ctacgtgaac
cggaacccta
agaaaggaag
acgetgegeg
tcgecattea

cgeeageeac

Glu Lys
Ser Gy

c age ggc
sp Ser Gly

tta gga

17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
18967

48

96

144

192
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[0010]

Arg
&ty
65

aaa
Lys

ettt
Leu

tee
Ser

acc
Thr

ctg
Leu
145

acc
Thr

cac
His

cta
Leu

tc
al

aag

[
355
ik
Gy
&ty

cac
His

ca,
Gln
305

Pro
50

Ile

ct aat
a Asn

ac
sp

ce
la

cag

Gln P

cta
Leu
130

cta
Leu

aag
Lys

tgt
Cys

aa
lu

tee
Ser
210

ctg

s Leu

cta
Leu

cac
His

LG
Phe
cac
290

cac
His

a act

la

cge
Arg

a

Thr

aca
Thr

cag
Gln

GEG
115
CgC
Arg

caa

Gln

ac
sp

cce
Pro

cge
Arg
195

ttg
Leu

cgt
Arg

ttt
Phe

tte
Phe

act
Thr
275

fsp
&y

acc
Thr

tta
Leu

acg
Thr

Phe

aa
lu

cot
Pro

atg
Met

ca
Ala

aac
Asn

ac
180
ate

Ile

caa
Gln

tat
Tyr

ta

Asp

éty

tge
Cys

ctt
Leu

tee
Ser

LtLC
165
tgt
Cys

aga
Arg

atc
Ile

atg
Met

aga

al Arg

atc

260
Asp

cct
Pro

aaa
Lys

it

at
Me%
340

faf

245

ctg
Leu

agt
Ser

cct
Pro

%lu
iR
325
tca

Ser

CEE
Arg

Asn L

c
la
70

L ddda

Lys

atg
Met

acg
Thr

&l

tta
Leu
150

aat
Asn

&ty

aat
Asn

ély

ac
s
238
aca
Thr

ce
la

agg
Arg

fa

ata
Ile
310

ata
Ile

cada

Gln G

tac
Tyr

c cgt

Arg

ate

tge
Cys

ccc

Pro Cy

ac
sp
135
aca

Thr

¥
al

ad
lu

aa
lu
ata
25
aac

Asn

tca
Ser

cga
Arg

aag
Lys

ata
295

(e8P
Pro

it

cag
In

aag
Lys

Gly

aca
Thr

acc
Thr

ctg
Leu
tge
120
aac

Asn

tgt
Cys

tat
Tyr

&ty

fia
200

aag
Lys

cac
His

ca
la

tgt
Cys

att
Ile
280

&y &

tge
Cys

fal

tee
Ser

tgt
Cys

Arg

ce
la

cee
Pro

ttg
Leu
105

tge

s Cys

tc
al

LGL
Ser

aaa
Lys

cac
His
185

aca
Thr

acg
Thr

atg
Met

ceg
Pro

ceca
Pro
265
agt
Ser

CEE
rg

age
Ser

cac
His

ity

345

aat
Asn

Val

cte
Leu

Gl
90

ca
la

tac
Tyr

atg
Met

cce
Pro

ce
170
tcg

Ser

ac
sp

at
sp

cca
Pro

tegt
Cys
250

dda

Lys

cac
His

aa

1u

acg
Thr

atg
Met
330

aac
Asn

tge
Cys

35

Val

tcg
Ser
75

6ty

aac
Asn

aa
lu

aga
Arg

cac
His
155

aca
Thr

tge
Cys

&ty

ac
sp

ca
la
235

acg
Thr

i

tca
Ser

dada
Lys

tac
Tyr
315

cce
Pro

ta
al

&y

Ala
60

faf

ce
la

acce
Thr

aag
Lys

cct
Pro
140

cge
Arg

aga
Arg

cat
His

acg
Thr

age
Ser
220

ac
sp

att
Ile

aa

lu

tgt
Cys

tte
Phe
300

faf

cca
Pro

aag
Lys

&ty

Ile

faf

aa
lu

acg
Thr

aa
lu

125
i

cag
Gln

cca
Pro

agt
Ser

ctg
Leu
205

cac
His

ca
la

act
Thr

act
Thr

acg
Thr
285

cat
His

cag

Gln

ac
sp

ate
Ile

tea
Ser

Val

acc
Thr

E]u T

tte
110

ceg
Pro

tac
Tyr

cga
Arg

tac
Tyr

cee
Pro
190

aaa
Lys

at
sp

dti
&ty

ctg
Leu
270

cac
His

Tes
Ser

age
Ser

acc
Thr

aca
Thr
350

aat
Asn

Leu

Lgg
Trp

tgg
rp
95

cce
Pro

élu

tat
Tyr

cge
Arg

tta
Leu
175

fal

atc
Ile

Leg
Trp

agg
Arg

aca
Thr
255

acg
Thr

cca
Pro

cga
Arg

ace
Thr

cet
Pro
335

tc
al

Gly

aat
Asn
80

agt
Ser

tgce
Cys

aa
lu

cag
Gln

age
Ser
160

(1
la

ca
la

cag
Gln

acce
Thr

fia

240

atg
Met

fa

ttt
Phe

ccg
Pro

ce
la

320
s

aat
Asn

Tu &y

240

288

336

480

228

576

624

672

720

768

816

864

912

960

1008

1056

1104
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[0011]

cta
Leu

cat
385

gte
Val

ccg
Pro

CEe
Pro

gac
Asp

tat
Tyr
465

ccg
Pro

tat
Tyr

gag
Glu

gtt
Val

ge
Al
94

ctg
Leu

g
2
5

ate
Ile

tgg
Trp

ceg
Pro

ttt
Phe

acc
Thr

cac
His
450

caa

Gln

act
Thr

tge
Trp

ata

Ile

gt
Va
530

di

aca

Thr P

aga
Arg

aac
Asn

210>
211>
212>
213>

<400>
}le Pro Val His get Lys Ser

cgt
Arg

ccg
Pro

gt
Va
435

cca
Pro

ada
lu

dd
lu

ccg
Pro

att
Ile
515
tca
Ser

atg
Met

cca
ro

aca
Thr

diy
595

3
599
PRT

3

. aca

Thr

gtc
Val

aat
Asn

ctg
Leu
420

acg
Thr

aca
Thr

it
cly

cag
Gln
500
ctg
Leu

gt
Va

tge
Cys

&y

get
Ala
580

cag
Gln

Ksp

acc
Thr
get
405

ca

la

tac
Tyr

(e
Leu

LEg
Trp

(G
Leu
485

tta
Leu

tat
Tyr

Ala

atg

aaa
Lys

aat
Asn

390

aa
lu

aat
Asn

cly

ctg
Leu

gtg
Val
470

6la

e
Ser

tat
Tyr

> acg

Thr

tgt

Met Cys

ot
la
565

aaa
Lys

caa
Gln

5%0

acc
Thr

geg
Ala

cct
Pro

al

375

cac
His

gL
Leu

ta
al

aaa
Lys

tece
Ser
455

atg
Met

gle

aca
Thr

tat
Tyr

tte
Phe
535

gea
Ala

to
al

tta
Leu

Chikungunya virus

Pro Glu Gly ggr Tyr Asn Trp

360
att
Ile

aaa
Lys

éty

aca

Thr

aac
Asn

440
tac
Tyr

cat
His

acg
Thr

aac
Asn

&1y
lu
520
ata
Ile

cga
Arg

cct
Pro

aca

Thr T

aat
Asn

aag
Lys

gac
Asp

tge
Cys
425
caa

Gln

cgg
Arg

aag
Lys

Lgg
Trp

&ty
50

ctg
Leu

cte
Leu

cgce
Arg

ttc
Phe

tac

585

aac
Asn

Lgg
Trp
cga
41

4gg
Arg

gtc
Val

aat
Asn

aag

Lys G

&ty

490

aca
Thr

tac
Tyr

ctg
Leu

aga
Arg

ctg
Leu
570

caa
Gln

tge

aag

Cys Lys

cag
395
aaa
Lys

gt
Va

atc
Ile

atg
Met

gaa
475
aac

Asn

gee
Ala

(]e]e
Pro

teg
Ser

otk
Leu

i

330

tat
Tyr

&ty

cet
Pro

atg
Met

iy €

gte
Val

aac
Asn

cat
His

act
Thr

atg
Met
540

ate
Ile

age
Ser

get
Ala

365

U
al

aac
Asn

aaa
Lys

ddda
Lys

cta
Leu
445

aa

at

ag
lu

éty

atg
Met
525

faf

aca
Thr

cta
Leu

geg
Ala

at
sp

TEG
Ser

att
Ile

ca
la
430

ctg
Leu

aa
1u

cta
Leu

ccg
Pro

cac
His
510

act
Thr

ety

ccg
Pro

ata
Ile

ata
Ile
590

caa
Gln

Ceh
Pro

cac
His
415

4gg
Arg

tat
Tyr

cca
Pro

acc
Thr

tat
Tyr
495

ccg
Pro

ta
al

atg
Met

tat
Tyr

tgce

Cys C

575

tac
Tyr

tgt
Cys

ctg
Leu
400

ate
Ile

aac
Asn

cot
Pro

aac
Asn

% g
480

aag
Lys

cat
His

Asp Ala Ser Lys Phe Thr His Glu Lys
10 15

His His Gly Ala Val Gln Tyr Ser Gly
25 30

36

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632

1680

1728

1776

1797
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[0012]

Gly
Arg
Gly
65

Lys
Leu
Ser
Thr
Leu
145
Thr
His
Leu
Val
Lys
595
Gly

Gly

Gly

Arg

Pro

50

Ala

Asp

Ala

Gln

Leu

130

Leu

Lys

Cys

Glu

210

Leu

Leu

His

Phe

His
290

f= =)

is

Thr

Phe
35

Ile
Asn

Ile

Ile

Gln
Asp
Pro
Ar

19

Leu
Arg
Phe
Phe
Thr
275
Asp

Gly

Thr

Thr
Phe
Glu
Val
Pro
100
Pro
Met
Ala
Asn
As

180
Ile

Gln

Lys

Glu

Ile
Asp
Gly
Thr
85

Val
Cys
Leu
Ser
Phe
165
Cys
Arg
Ile
Met
Ar

24

Leu
Ser
Pro

Glu

Glu
325

Pro Thr géy Ala Gly Lys

Asn LXS

Ala Arg
70

Lys Ile
Met Cys
Thr Pro
Glu ?3

Leu Thr
150

Asn Val
Gly Glu
Asn Glu
Gly Ile

215
Asp Asn
23
Thr Ser
Ala Arg

Arg Lys

Val Ile

Lo
oo

Ile Glu

Gly
Thr
Thr
Leu
i
Asn
Cys
Tyr
Gly
%
Lys
His
Ala
Cys
Ile
Gly
Cys

Val

Arg

Ala

Pro

Leu

105

Cys

Val

Ser

Lys

His

185

Thr

Thr

Met

Pro

Pro

265

Ser

Arg

Ser

His

Val Val
Leu Ser
/i)
Glu Gly
90
Ala Asn
Tyr Glu
Met Arg
Pro His

155

Ala Thr
170

Ser Cys
Asp Gly
Asp Asp
Pro Ala
Cys Thr
250

Lys Gly
His Ser
Glu Lys

Thr Ty
31

Met Pro
330

37

Pro

Ala

60

Val

Ala

Thr

Lys

Pro

140

Arg

Arg

His

Thr

Ser

220

Asp

Ile

Glu

Cys

Phe

300

Val

Pro

Gly
45
Ile

Val

Glu

Gln
Pro
Ser
Leu
205
His
Ala
Thr

Thr

Thr
285

His S

Gln

Asp

Val

Thr

Glu

110

-

ro

Tyr

Arg

Tyr

Pro

190

Lys

Asp

Glu

Gly

Leu

270

His

Ser

Thr

Ser

Leu

Trp

Trp

Pro

Glu

Tyr

Arg

Leu

175

Val

Ile

Trp

Arg

Thr

255

Thr

Pro

Arg

Thr

Pro
335

Gly

Gly

Asn

80

Ser

Cys

Glu

Gln

Ser

16

Ala

Ala

Gln

Thr

Ala

240

Met

Val

Phe

Pro

Ala

320

Asp



CN 104918952 B

FF

5

3

13/90 71

[0013]

Arg

Gly

Leu

His

Val

Pro

Pro

Asp |

Tyr

Pro

Tyr

Glu

Val

Ala

945

Leu

Ile

Thr

Gln

Thr

370

Ala

Pro

Phe

Thr

Gln

Thr

Trp

Ile

Val S

230

Gly

Thr

Arg

Leu

Thr

355

Thr

Ala

Arg

Pro

Val

435

Pro

Glu

Glu

Met

Pro

Thr

Trp Asn Glu

Q210>
211>
<212%
213>

220>
221>
223>

595

4
1797
DNA

Chikungunya virus

Met

340

Val

Thr

Val

Asn

Leu

420

Thr

Thr

Glu

Gly

Gln

Leu

Val

Cys

Gly

Ala

580

Gln

Ser

Arg

Asp

Thr

Ala

405

Tyr

Leu

Trp

Leu

Tyr

Ala

Met

Ala

265

Lys

Gln

misc feature ) )
soluble glycoprotein E2 strain 06. 21

Gln

Tyr

Lys

Asn

390

Glu

Asn

Gly

Leu

Val

470

Glu

Ser

Tyr

Thr

Cys

Thr

Ala

Pro

Gln

Lys

Val

375

His

Leu

Val

Lys

Ser

455

Met

Val

Thr

Tyr

FPhe

935

Ala

Val

Ala

Leu

Ser

Cys

360

Ile

Lys

Gly

Thr

Asn

440

Tyr

His

Thr T

Asn G

Glu
520

Pro

Thr

Gly
345
Asn
Asn

Lys

Arg

Lys

Leu
Arg
Phe

Tyr
5

Asn Val Lys

Cys

Asn

Trp

Ar

41

Arg

Val

Asn

Lys

Gly

490

Thr

Tyr

Leu

Arg

Leu

o270

Gln

38

Gly

Cys

Gln

Lys

Val

Ile

Met

Glu

475

Asn

Ala

Pro

Ser

Cys

555

Leu

Glu

Gly

Lys

380

Tyr

Gly

Pro

Met

Gly

Val

Asn

His

Thr

Met

540

Ile

Ser

Ala

Ile

Ser

365

Val

Asn

Lys

Lys

Leu

445

Glu

Val

Glu

Gly

Met

525

Val

Thr

Leu

Ala

Thr
350
Asn
Asp
Ser
Ile
Ala
430
Leu
Glu
Leu

Pro

Gly
Pro
Ile

Ile
390

Val

Glu

Gln

Pro

His

Arg

Tyr

Pro

Thr

Val

Met

Tyr

Cys
575

Asn
Gly
Cys
Leu
400
Ile
Asn
Pro
Asn
Val
480
Lys
His
Val
Ala
Glu
560

Cys
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[0014]

<2202

<221> (DS

<2225

400>
ata ccc
}le Pro

Pro Glu
Cly Are

aga ccg
Arg Pro
50

&ty Kia
65

aaa gac
Lys Asp

ctt gee
Leu Ala

tce cag
Ser Gln

acc cta

Thr Leu A

130
ctg cta
Leu Leu
145
acc aag
Thr Lys

cac tgt
His Cys

cta gaa
Leu Glu

tc tce
al Ser
21

aag ctg
Lys Leu
225

&5 Lo
Cly His

&5 phe

gt
Va

éty

tte
Phe
35

atc
Ile

aat
Asn

att
Ile

atc
Ile

cee
Pro
115

Cge
rg

caa
Gln

ac
sp

cce
Pro

cge
Ar
19

ttg
Leu

cgt
Arg

LIt
Phe

LEe
Phe

act
Thr
275

cac
His

%ac
r
20

acc
Thr

ttc
Phe

aa
lu

tc
al

cca
Pro
100
cet
Pro

atg
Met

gea
Ala

aac
Asn

gac
As

188
atc
Ile

caa
Gln

tat
Tyr

gta
Val

atc
260

gac
Asp

. (1797)

atg
Met
5

tac
T)’I‘

atc
Ile

gac
Asp

&ty

act
Thr
85

gtt
Val

tge
Cys

ettt
Leu

tee
Ser

CLO
Phe
165

tgt
Cys

aga
Arg

atc
Ile

atg
Met

i
r

24%
ctg
Leu

agt
Ser

aag
Lys

aac
Asn

GG
Pro

aac
Asn
gee
70

aaa

Lys

atg
Met

acg
Thr

Gl

tta
Leu
150

aat
Asn

cly

aat
Asn

ity

gac
23

aca
Thr

cC
la

agg
Arg

LEes
Ser

Lgg
Trp

aca

Thr

7
ys
55

cgt
Arg

ate
Ile

tge
Cys

cce
Pro

ac
135

aca

Thr C

gtc

aa
lu

raa

lu
ata
215
aac

Asn

tca
Ser

cga
Arg

aag
Lys

Asp

cac
His

&fy
40
&ty

aca
Thr

acc
Thr

ctg
Leu

tge
C
150

aac
Asn

tgt
Vs

tat
Tyr

Gty

geg
Ala
200

att
Ile
280

cac
His
25

ct
la

cgc
Arg

gee
Ala

cce
Pro

ttg
Leu
105

tge
Cys

tc
al

tet
Ser

aaa
Lys

cac
His
185

aca
Thr

acg
Thr

atg
Met

CCE
Pro

cca

TO
265
agt
Ser

. teg

Ser
10

¢ty
éfy

gt
Va

ctc
Leu

gag
Glu
90

gea
Ala

tac
Tyr

atg
Met

CCC
Pro

ce

la
170
teg
Ser

gac
Asp

at
sp

cca
Pro

(o
550

aaa
Lys

cac
His

39

aag
Lys

gea
Ala

dad
Lys

gt
Va

teg
Ser
75

ély

aac
Asn

aa
lu

aga
Arg

cac
His
155

aca
Thr

tge
Cys

&ty

ac
sp

gea
Ala
235

acg
Thr

d

tca
Ser

tie
Phe

gta

cca
Pro

gee
60

gt
Va

ce
la

acc
Thr

aag
Lys

cet
Pro
140

cge
Arg

aga
Arg

cat
His

acg
Thr

age
Ser
220

gac
Asp

att
Ile

aa
lu

tgt
Cys

acc
Thr

cag
Gln

iy
45

ata
Ile

af

aa
lu

acg
Thr

aa
lu
125

d

cag
Gln

cca
Pro

agt
Ser

ctg
Leu
205

cac
His

gea
Ala

act
Thr

act
Thr

acg
Thr
285

cat
His

%ac
30
ac

sp

gte
Val

acc

Thr T

d

ttc
Phe
110

ccg
Pro

tac
Tyr

cga
Arg

tac
Tyr

cce
Pro
190

aaa
Lys

at
sp

ag
lu

ctg
Leu
270

cac
His

ag
lu
15

tca
Ser

age
Ser

tta
Leu

Lgg
rp

Lgg
Trp
95

cece
Pro

At

tat
Tyr

cge
Arg

tta

Leu
175

ta
al

atc
Ile

g
Trp

agg
Arg

aca
Thr
255

acg
Thr

cca
Pro

aaa
Lys

éty
&ty
&ty

aat
Asn
80

agt
Ser

tge
Cys

aa
1u

cag
Gln

age
Ser
160

ct
la

ca
la

cag
Gln

acc
Thr

gCg
Ala
240

atg
Met

faf

GL
Phe

48

96

144

192

240

288

336

384

432

480

576

624

672

720

768

816

864
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cac cac gac cct cct gtg ata CEE aaa ttc cat tcc cga ccg 912
His His Asp Pro Pro %a% Tle é% Arg Lys Phe His Ser Arg Pro

290 295 300
cag cac ggt aaa gag cta cct tge age acg tac gtg cag age acc gec 960
Gln His g%y Lys &lu Leu Pro Cys Ser Thr Tyr %a% Gln Ser Thr Ala
305 310 315 320
ca act acc gag ata ta cac atg ccc cca gac acc cct gat 1008
la Thr Thr él E]u Ile glu al His Met Pro Pro Asp Thr Pro Asp
325 330 335
cge aca tta atg tca caa cag tcc ETC aac gta aag atc aca gtc aat 1056
Arg Thr Leu Met Ser Gln Gln Ser Gly Asn Val Lys Ile Thr Val Asn
340 345 350
c cag acg gtg cgg tac aag tgt aat tgc gegt gge tca aat gaa gga 1104
E?y Gln Thr 6&% Arg Tyr Lys Cys Asn Cys E%y g%y Ser Asn Glu E%y
355 360 365
cta aca act aca gac aaa gtg att aat aac tgc aag gtt gat caa tgt 1152
Leu Thr Thr Thr Asp Lys %a% Ile Asn Asn Cys Lys Val Asp Gln Cys
370 375 380
cat gee geg gte ace aat cac aaa aag tgg cag tat aac tec cect ctg 1200
His Ala Rla al Thr Asn His Lys Lys Trp Gln Tyr Asn Ser Pro Leu
385 390 395 400
tc ccg cgt aat get gaa ctt ggg gac cga aaa gga aaa att cac atc 1248
al Pro Arg Asn Ala Glu Leu é%y sp Arg Lys g?y Lys Ile His Ile
405 41 415
ccg ttt ccg ctg gea aat gta aca tge agg gtg cct aaa gea agg aac 1296
Pro Phe Pro Leu Ala Asn Val Thr Cys Arg %a% Pro Lys Ala Arg Asn
420 425 430
cce acc %t% acg tac E%g aaa aac caa gtc atc atg cta ctg tat cct 1344
[0015] Pro Thr Val Thr Tyr Gly Lys Asn Gln Val Ile Met Leu Leu Tyr Pro
435 440 445
ac cac cca aca ctc ctg tee tac cgg aat atg gga gaa gaa cca aac 1392
sp His Pro Thr Leu Leu Ser Tyr Arg Asn Met é?y lu Glu Pro Asn
450 455 460
tat caa gaa gag tgg gtg atg cat aag aag gaa gtc gtg cta acc gt 1440
Tyr Gln Glu Elu Trp %a% Met His Lys Lys Glu %al 5&% Leu Thr %a%
465 470 475 480
ccg act gaa ggg ctc gag gtc acg tgg ggc aac aac gag ccg tat aag 1488
Pro Thr Glu é%y Leu élu 1 Thr Trp é%y Asn Asn g Pro Tyr Lys
485 490 495
tat tgg ccg cag tta tet aca aac E%t aca gece cat g%c cac ccg cat 1536
Tyr Trp Pro Gln Leu Ser Thr Asn Gly Thr Ala His Gly His Pro His
500 205 510
ag ata att ctg tat tat tat ctg tac ccc act atg act gta gta 1584
E]u Ile Ile Leu Tyr Tyr Tyr E]u Leu Tyr Pro Thr Met Thr Val Val
515 520 525
tt gtg tca gtg gcc acg ttc ata cte ctg teg atg gt t atg geca 1632
al %a% Ser %a% ﬁl Thr Phe Ile Leu Leu Ser Met %a% g%y Met Ala
530 935 540
cg ggg atg tge atg cgt gea cga cge aga tge atc aca ceg tat gaa 1680
ila E%y Met Cys Met Arg Ala Arg Arg Arg Cys Ile Thr Pro Tyr Glu
545 55 555 560
ctg aca cca gga gct acc gte cct tte ctg ctt age cta ata tge tge 1728
Leu Thr Pro é%y la Thr Val Pro Phe Leu Leu Ser Leu Ile Cys Cys
565 570 o975
atce aca gct aaa geg gee aca tac caa gag ct %cg ata tac ctg 1776
Ile Arg Thr 5é8 Lys Ala Ala Thr ggg Gln Glu Ala Ala %ég Tyr Leu

40
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[0016]

Leg

aac

{2100
211>
<212>
213>

400>
Ile Pro Val His
1

Pro

Gly

Arg

Gly

65

Lys

Leu

Ser

Thr

Leu

145

Thr

His

Leu

Val

Gly

Gly

5
4]
P

Chikungunya virus

5

ag cag caa cct tta
Trp Asn Glu Gln Gln Pro Leu

595

99
RT

Glu Gly Tyr
20

Arg

Pro

50

Ala

Asp

Ala

Gln

Leu

130

Leu

Lys

Cys

Glu

Ser

210

Leu

Leu

His

Phe
35

Ile
Asn
Ile
Ile
Pro
115
Arg
Gln
Asp
Pro
Ar

19

Leu
Arg

Phe

Phe

Thr

Phe

Glu

Val

Pro

100

Pro

Met

Ala

Asn

As

18

Ile

Gln

Tyr

Val

Ile

Met
b
Tyr
Ile
Asp
Gly
Thr
85
Val
Cys
Leu
Ser
Phe
165
Cys
Arg
Ile
Met
Arg

245

Leu

Lys

Asn

Pro

Asn

Ala

Lys

Met

Thr

Glu

Leu

150

Asn

Gly

Asn

Gly

As

23

Thr

Ala

Ser Asp

Trp His

Thr Gly
40

Lys Gly

55

Arg Thr

Ile Thr

Cys Leu

Pro Cys
120

ASQ Asn

Thr Cys

Ala

His

25

Ala

Arg

Ala

Pro

Leu

105

Cys

Val

Ser

Val Tyr Lys

Glu Gly

Glu Ala

200

Ile Lys

Asn His

Ser Ala

Arg Cys

Thr

Met

Pro

Pro

Gly

Gly

Val

Leu

Glu

90

Ala

Tyr

Met

Pro

Ala

170

Ser

Asp

Asp

Pro

250

Lys

Ala

Lys

Val

Ser

75

Gly

Asn

Glu

Arg

His

Thr

Cys

Gly

Asp

Phe

Val

Pro

Ala

60

Val

Ala

Thr

Lys

Pro

140

Arg

Arg

His

Thr

Ser

220

Asp

Ile

Lys Gly Glu

41

Thr

Gln

Gly

45

Ile

Val

Glu

Thr

Glu

125

Gly

Gln

Pro

Ser

Leu

205

His

Ala

Thr

Thr

Asp

Val

Thr

Glu

Phe

110

Pro

Tyr

Arg

Tyr

Pro

190

Lys

Asp

Glu

Gly

Leu

Ser

Ser

Leu

Trp

Trp

95

Pro

Glu

Tyr

Arg

Leu

175

Val

Ile

Trp

Arg

Thr

255

Thr

Lys

Gly

Gly

Gly

Asn

80

Ser

Cys

Glu

Gln

Ser

160

Ala

Ala

Gln

Thr

Ala

Met

Val

1797
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[0017]

;1 Vi Phe
His His
Gln His
305
Ala Thr
Arg Thr
Gly Gln
Leu Thr
370
His Ala
Val Pro
Pro Phe
Pro Thr
Asp His
Tyr Gln
465
Pro Thr
Tyr Trp
Glu Ile
Val Val
530

Ala Gly

Leu Thr

Thr

275

Asp

Gly

Thr

Leu

Thr

355

Thr

Ala

Arg

Pro

Val

435

Pro

Glu

Glu

Pro

-
[y Kyed

Ser

Met

Pro

260

Asp

Pro

Lys

Glu

Met

340

Val

Thr

Val

Asn

Leu

420

Thr

Thr

Glu

Gly

Leu

Val

Cys

Gly

Ser

Pro

Arg

Asp

Thr

Ala

405

Ala

Tyr

Leu

Trp

Leu

485

Leu

Tyr

Ala

Met

Ala
565

Arg Lys

Val Ile

Leu Pro
310

ITle Glu

Gln Gln

Tyr Lys

Lys Val
375

Asn His
390

Glu Leu

Asn Val

Gly Lys

Leu Ser
455

Val Met
470

Glu Val

Ser Thr

Tyr Tyr

Thr Phe
535

Arg Ala

55

Thr Val

Ile
280
Cys
Val
Ser
Cys
Ile
Lys
Gly
Thr
Asn
440
Tyr
His
Thr
Asn
Glu
520
Ile

Arg

Pro

Ser
Arg
Ser
His
Gly
Asn
Asn
Lys
Asp
it
Gln
Arg
Lys
Trp
Gly
205
Leu
Leu

Arg

Phe

His

Glu

Thr T

Met

330

Asn

Cys

Asn

Trp

Ar

41

Arg

Val

Asn

Lys

Gl

49

Thr

Tyr

Leu S

Arg

42

Ser

Lys

Pro

Val

Gly

Cys

Gln

395

Lys

Val

Ile

Met

Glu

475

Asn

Ala

Pro

Cys

Phe

300

Val

Pro

Lys

Gly

Lys

380

Tyr

Gly

Pro

Met

Gl

46

Val

Asn

His

Thr |

Met
540

s Tle

Ser

Thr

285

His

Gln

Asp

Ile

Ser

365

Val

Asn

Lys

Lys

Leu

445

Glu

Val

Glu

Gly

Thr

Leu

270

His

Ser

Ser

Thr

Thr

350

Asn

Asp

Ser

Ile

Ala

430

Leu

Glu

Leu

Pro

Thr

Gly

Pro

Ile

Pro
Arg

Thr

Val
Glu
Gln

Pro

Arg
Tyr
Pro
Thr
W
Pro
Val
Met
Tyr

Cys
575

Phe

Pro

Ala

320

Asp

Asn

Gly

Cys

Leu
400

s Ile

Asn

Pro

Asn

Val

480

Lys

His

Val

Ala

Glu

560

Cys
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[0018]

Ile Arg Thr Ala Lys Ala Ala Thr Tyr Gln Glu Ala Ala Ile Tyr Leu
580 585 590

Trp Asn Glu Gln Gln Pro Leu
595

<210>
<211>
<2125
213>

<220>
221>
<223>
<220>
<221,
222>

<400>

ata
Ile
1

GGG
Pro

6
1797
DNA

Chikungunya virus

misc_feature
soluble glycoprotein E2 strain 06. 27

CDS
(L)

6
faf

bro Glu Gly

&ty

aga
Arg

Gty
65

aaa
Lys

(cimg o
Leu

tee
Ser

acc
Thr

ctg
Leu
145

acce
Thr

cac
His

cta
Leu

CBg
Arg

ccg
Pro
50

get
Ala

ac
sp

gce

Ala I

cag
Gln

cta
Leu

130

cta
Leu

aag
Lys

tgt
Cys

aa
lu

ttc
Phe
35

atc
Ile

aat
Asn

att
Ile

atc

CcCC
Pro
115

cge
Arg

caa
Gln

ac
Sp

CcCcC
Pro

cge
Arg
195

(1797)

cac
His

tac
Tyr
20

acc
Thr

T
Phe

aa
lu

tc
al

cca
Pro
100

cet
Pro

atg
Met

ca
la

aac
Asn

ac
sp
180

atc
Ile

atg aag tcc
get Lys

tac aac tgg
Tyr Asn Trp

atc cct aca
Ile Pro Thr

ac aac aag
sp Asn Lys
55

ety Kia Arg

act aaa atc
Thr Lys Ile
85

tt atg tge
al Met Cys

tge acg cec
Cys Thr Pro

ctt gag gac
Leu élu sg
13

tce tta aca

Ser Leu Thr
150

ttc aat gtc
Phe Asn Val
165

cys &8y &

aga aat gaa
Arg Asn Glu

ac

cac
His

&y
10
&y

aca
Thr

acc
Thr

ctg
Leu

tge
Cys
120

> aac

Asn

tgt
Cys

tat
Tyr

&ty

Ala
200

ct teg

Ser Asp Ala Ser

10

His Gly
25

fa &5
CEC at%
Arg Va

cc cte
la Leu

cce gag
Pro glu
90

ttg gea
Leu Ala

105

tge tac
Cys Tyr

tc atg
%al Met

tct cecc
Ser Pro

ddd CcC
Lys Ala
170

cac tcg
His Ser
185

aca gac
Thr Asp

43

aag
Lys

ca
la

aaa
Lys

faf

teg
Ser

75

di

aac
Asn

aa
lu

aga
Arg

cac
His
155

daca

Thr

tge
Cys

oty

tte
Phe

ta
al

cca
Pro

cc
Ala
60

fat

ce
la

acc
Thr

aag
Lys

GEG
Pro
140

cge
Arg

aga
Arg

cat
His

acg
Thr

acc
Thr

cag
Gln

6ty
45

ata
Ile

faf

aa
lu

acg
Thr

aa
lu
125

6ty

cag
Gln

cca
Pro

agt
Ser

ctg
Leu
205

cat
His

tac
Tyr
30

ac
sp

{5 2
al

ace

Thr T

Gl T

ttc
Phe
110

ccg
Pro

tac
Tyr

cga
Arg

tac
Tyr

cce
Pro
190

aaa
Lys

ag
lu

15
tca
Ser

age
Ser

tta
Leu

LEg
rp

teg
rp
95

GEE
Pro

di

tat
Tyr

cge
Arg

tta

Leu
175

ta
al

atc

aaa
Lys

éty
&ty
ity

aat
Asn

80

agt
Ser

tge
Cys

aa
lu

cag
Gln

age
Ser
160

(£
la

ca
la

cag
Gln

48

96

144

192

240

288

336

384

432

480

528

576

624
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[0019]

gte
Val

aag

tee
Ser
210

ctg

Lys Leu

355
&ty
Gty
&ty

cac
His
cag
305

ca

la

cge
Arg

6ty

cta
Leu

cat
His
385
gte
Val

ceg
Pro

cce
Pro

tat
y

465

ceg

Pro

tat
Tyr

gag

cta
Leu

cac
His

¥ B
Phe

cac
His
290

cac
His

act
Thr

aca

Thr L

cag
Gln

aca
Thr
370

gee
Ala

ccg
Pro

(g
Phe

acc
Thr

> cac

His
450

caa

r Gln

act
Thr

tgg
Trp

ata

ttg
Leu

cgt
Arg

b
Phe

ttc
Phe

act
275

gac
Asp

&y

ace
Thr

cgt
Arg

ceg
Pro

5
135

cca
Pro

aa
lu

dd

lu

ccg
Pro

att

caa

Gln

tat
Tyr

ta
al

ate
260

ac
sp

ool
Pro

aaa
Lys

ag
lu

atg
340

gt
Va

aca
Thr

gte
Val

aat

Asn A

ctg
Leu
420

acg

Thr T

aca
Thr

ag

Iu T

6ty

cag
Gln
500

ctg

atc
Ile

atg
Met

aga
Ar
24
ctg
Leu

agt
Ser

GET
Pro

Elu

ag
lu
325

tca
Ser

CEE
Arg

gac
Asp

acc
Thr

cte
Leu

tgg
rp

cte
Leu
485

tta
Leu

tat

ély

gac
As
23

aca
Thr

gce

ata
Ile
215

adc
Asn

tca
Ser

cga

Ala Arg

Agg
Arg

gt
Va

cta
Leu
310
ata
Ile

caa
Gln

tac
Tyr

aaa
Lys

aat
Asn
390

gaa

Glu

aat
Asn

g
¢ E

ctg
Leu

Ya

470
6lu

L€V
Ser

tat

aag
Lys

ata
Ile
295

cet
Pro

ag
lu

cag
Gln

aag

Lys C

gt

375
cac
His

(e i
Leu

gta
Val

aaa

aag
Lys

C?{LC
His

gea
Ala

tgt
Cys

att

Ile
280

&y

tge
Cys

gta
Val

tee
Ser

tgt
350

att
Ile

aaa
Lys

d

aca

Thr C

aac

Lys Asn

tce
Ser
455

atg
Met

gte
Val

aca
Thr

tat

440

tac
Tyr

cat

His L

acg

Thr T

aac
Asn

gag

acg
Thr

atg
Met

ccg
Pro

cca
Pro
265

agt
Ser

CEE
Arg

age
Ser

cac
His

&ty

345

aat

s Asn

aat
Asn

aag
Lys

ac

sp
tge
153
caa

Gln

Cgg
Arg

aag
vs

Lgg
rp

&y

205

ctg

f

cca
Pro

tgt
Cys
250

ddda
Lys

cac

His S

dd

1u

acg
Thr

atg
Met
330

aac
Asn

tge
Cys

aac
Asn

tgg
Trp

cga
Ar
41

agg

s Arg

ic
al

aat
Asn

aag
Lys

%?5

aca
Thr

tac

44

=

gea
Ala
235

acg
Thr

¢ty

tca
er

aaa
Lys

tac
Tyr
315

cce
Pro

ta
al

&y

tge

age
Ser
220

ac
sp

att
Ile

Gl

tgt
Cys

tte
Phe
300

af

cea
Pro

aag
Lys

6fy

aag

Cys Lys

cag
Gln
395

aaa
Lys

i

atc
Ile

atg
Met

aa
lu
475

aac
Asn

0]
la

ccc

380

tat
Tyr

ly

cet
Pro

atg
Met

i
ai

adc
Asn

cat
His

act

cac
His

gea
Ala

act
Thr

act
Thr

acg
Thr
285

cat
His

cag

Gln S

ac
sp

atc
Ile 1

tca
Ser
365

gtt
Val

aac
Asn

aaa
Lys

aaa
Lys

cta
Leu
445

d&l.

faf
di
éfy

atg

at
sp

di

ctg
Leu
270
cac
His

tee
Ser

age
er

acc
Thr
aca
350
aat

Asn

gat
Asp

tee
Ser

att
Ile

gea
430

ctg
Leu

aa
1u

cta
Leu

ceg

Leg
Trp

agg
Arg

aca
Thr
255

acg
Thr

cca
Pro

cga
Arg

acc
Thr

cct
Pro
335
B2
al

dd
lu

caa
Gln

cet
Pro

cac
415

agg
Arg

tat
Tyr

cca
Pro

acc
Thr

tat

Pro Tyr

cac
His
510

act

435

ccg
Pro

gla

acce
Thr

BCE
Ala
240

atg
Met

e
Phe

ccg
Pro

cc
320
gat
Asp

aat
Asn

éfy

tgt
Cys

ctg
Leu
400

atc
Ile

aac
Asn

cct
Pro

aac
Asn

Vaf

480

aag
Lys

cat
His

gta

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488
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[0020]

Glu
fal

fia
545

cte
Leu

ate
Ile

Lgg
Trp

Ile

faf

530

di

aca
Thr

aga
Arg

aac
Asn

210>
211>
212>
213>

400>
%le Pro Val

Pro

Gly

Arg

Gly

65

Lys

Leu

Ser

Thr

His

Glu

Arg

Pro

20

Ala

Asp

Ala

Gln

Leu

130

Leu

Lys

Cys

7
)
P

Ile Leu Tyr
515

tea
Ser

atg
Met

cca
Pro

aca
Thr

ag
lu

595

99
RT

al

tge
Cys

¢ty

ct
la
580

cag
Gln

ce
la

atg
Met

ot
la
565

aaa
Lys

Tyr

acg

a Thr

tgt
Cys
550

acc
Thr

Cg
la

Tyr

LG
Phe
535

ca
la

tc

al P

ce
la

caa cct tta
Gln Pro Leu

Chikungunya virus

7

Gly

Phe

35

Ile

Asn

Ile

Ile

115

Arg

Gln

Asp

Pro

His
Tyr
20

Thr
Phe
Glu
Val
Pro
100
Pro
Met

Ala

Asn

Met
5
Tyr
Ile
Asp
Gly
Thr
85
Val
Cys

Leu

Ser

Lys

Asn

Pro

Asn

Ala

70

Lys

Met

Thr

Ser
Trp
Thr
Lys
55

Arg
Ile
Cys

Pro

Val

Glu

aca
Thr

Asp

His

Gly

40

Gly

Thr

Thr

Leu

Cys

120

Asn

Cys

Tyr

Gly

Leu Tyr

; \t
Leu Leu

cgc aga
Arg Arg

ttc ctg
Phe Leu
570

tac caa
Tyr Gln
585

Ala Ser

10
His Gly
Ala Gly
Arg Val
Ala Leu
Pro Glu

90

Leu Ala

106

Cys Tyr

Val Met

Ser Pro

Lys Ala
170

H

is Ser
185

45

Pro

Lys
Ala
Lys
Val
Ser
75

Gly
Asn
Glu
Arg
His
155
Thr

Cys

Thr

atg
Met
540

atc
Ile

t age

Ser

ct
la

Phe
Val
Pro
Ala
60

Val
Ala
Thr
Lys
Pro
140
Arg

Arg

His

Met
525

faf

aca
Thr

cta
Leu

Kia

Thr
Gln
i
Ile
Val
Glu
Thr
Glu
Gly
Gln
Pro

Ser

Thr

&ty

ccg
Pro

ata

Ile C

ata
Ile
590

His

Tyr

Asp

Val

Thr

Glu

110

Pro

Tyr

Arg

Tyr

Pro
190

Val

atg
Met

tat
Tyr

tge
ys
575

tac
Tyr

Glu
Ser
Ser
Leu
Trp
Iy
Pro

Glu

Tyr

Val

ca
la

aa
lu
560

tge
Cys

ctg
Leu

Lys

Gly

Gly

Gly

Asn

Cys

Glu

Gln

Ser

160

Ala

Ala

1632

1680

1728

1776

1797
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[0021]

Leu Glu

Val Ser

Gly Leu

Gly His

Gly Phe

His His
290

Gln His
305

Ala Thr

Arg Thr

Gly Gln

Leu Thr
370

His Ala
385

Val Pro

Pro Phe

Pro Thr

Asp His
450

Tyr Gln
465

Pro Thr

Arg

195

Leu

Arg

Phe

Phe

Thr

275

Asp

Gly

Thr

Leu

Thr

355

Thr

Ala

Arg

Pro

Val

435

Pro

Glu

Glu

Ile

Gln

Tyr

Val

Ile

260

Asp

Pro

Lys

Glu

Met

340

Val

Thr

Val

Asn

Leu

420

Thr

Thr

Glu

Gly

Arg

Ile

Met

Leu

Ser

Pro

Glu

Glu

325

Ser

Arg

Asp

Thr

Ala

405

Ala

Tyr

Leu

Trp

Leu
485

Asn

Gly

Arg
Val
Leu
310
Ile
Gln
Tyr
Lys
Asn
390
Glu
Asn
Gly
Leu
Val

470

Glu

Glu

Ile

Asn

Ser

Arg

Lys

Ile

295

Pro

Glu

Gln

Lys

Val

375

His

Leu

Val

Lys

Ser

455

Met

Val

Ala Thr Asp Gly
200

Lys

His

Ala

Cys

Ile

280

Gly

Cys

Val

Ser

Cys

Ile

Lys

Gly

Thr

Asn

440

Tyr

His

Thr

Thr

Met

Pro

Pro

265

Ser

Arg

Ser

His

Gly

Asn

Asn

Lys

Asp

Cys

425

Gln

Arg

Lys

Trp

Asp Asp

Pro Ala
235

Cys Thr

250

Lys Gly

His Ser

Glu Lys

Thr

Met Pro
330

Asn Val

Cys Gly

Asn Cys

Trp Gln
395

Arg Lys
41

Arg Val

Val Ile

Asn Met

Lys Glu
475

Gly Asn
490

46

Thr

Ser

220

Asp

Ile

Glu

Cys

Phe

300

Val

Pro

Lys

Gly

Lys

Tyr

Gly

Pro

Met

Gly

460

Val

Asn

Leu

205

His

Ala

Thr

Thr

Thr

285

His

Gln

Asp

Ile

Ser

365

Val

Asn

Lys

Lys

Leu

445

Glu

Val

Glu

Lys

Asp

Glu

Gly

Leu

270

Ser

Ser

Thr

Thr

350

Asn

Asp

Ser

Ile b

Ala

430

Leu

Glu

Leu

Pro

Ile

Trp

5 Pro

Arg

Thr

Pro

335

Val

Glu

Gln

Arg

Tyr

Pro

Thr

Tyr
495

Gln

Thr

Ala

240

Met

Val

Phe

Pro

Ala

320

Asp

Asn

Gly

Cys

Leu

400

Ile

Asn

Pro

Asn

Val

480

Lys
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[0022]

Tyr Trp Pro

Glu Ile Ile
515

Val Val
530

Ser

Ala Gly
545

Met

Leu Thr Pro

Ile Arg Thr

Trp Asn Glu
595

<2107
2Ly
{212>
<2135

8
1797
DNA

<2207
221>
<223>

<€220>
<2217
222>

<400>
ata ccc gt
{le Pro Va

misc

DS
T -

o0 —~0

CCE gag
Pro Glu

Cly Arg

aga
Arg

CLe
Phe
35

atc
Ile

cecg
Pro
50

gga gct aat
G%y la Asn
65

att
Ile

aaa
Lys

gac
Asp

atc
Ile

it poo
Leu Ala

tce cag
Ser Gln

cce
Pro
115

acc cta cgc

Gy 1

Gln Leu Ser Thr

500

Leu Tyr Tyr Tyr

Val Ala Thr Phe
335

Cys Met Cys Ala

5%0
Gly Ala Thr Val
565

Ala Lys Ala Ala
580

Gln Gln Pro Leu

Chikungunya virus

feature

soluble glycoprotein

(1797)

HeE
Ser

cac
His

atg
Met
5

aag
Lys

tac
Tyr

tac aac tgg
yr Asn Trp
20

cct
Pro

ate
Ile

acce
Thr

aca
Thr

tte gac
Phe Asp

aac
Asn

Lye
ys
55

cet
Arg

gaa gga gce
Glu Gly Ala
70

aaa
Lys

ate
Ile

act
Thr
85

gte
Val

cca
Pro
100

atg

tge
Met

Val Cys

cct
Pro

tge
Cys

acg
Thr

cce
Pro

atg ctt gag gac

Asn Gly Thr Ala
505

Glu Leu Tyr Pro

520

Ile Leu Leu Ser

Arg Arg Arg

Pro Phe Leu
570

Thr Tyr Gln Glu
555

E2 strain 06. 49

gac
Asp

get teg
Ala Ser
10

&y
&ty

aag
Lys

cac
His
25

cac
His

ey
40

Bgca

get
Ala

aaa
Lys

faf

tecg
Ser
75

éty

aac
Asn

6fy Arg Vaf

ce ol
la Leu

&l
90
KTa

tge tac gaa
Cys Tyr Glu

aca

Thr

acce
Thr

CCC
Pro

ctg

ttg
Leu

Leu
105

i

aac gtc atg aga

47

ys 1le

Ala V

His Gly

Thr

o=
ST
et

Met Val

540

Thr
Leu

Ser

Ala Ala

tLe
Phe

acc
Thr

cag
Gln

¢ty
45

> ata

gg; Ile
al Vel

gee gaa
Ala Glu

cea
Pro

acc acg
Thr Thr

aag gaa
Lys Glu
125

cct ggg

Gly
Pro
Ile

Ile
590

cat
His

tac

Tyr

30
ac

sp

gic
Val

acc
Thr

diy

ttc
Phe
110

ccg
Pro

Pro

Val

Met

Tyr

Cys

Tyr

ag
lu
15

tca
Ser

agc
Ser

tta
Leu

Lgg
Trp

%gg
rp
95

cee
Pro

ag
1u

His
Val
Ala

Glu
560

Cys

Leu

aaa
Lys

it
&ty

aat
Asn
80

agt
Ser

tge
Cys

aa
1u

tac tat cag

18

96

144

192

240

288

336

384

432
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[0023]

Thr

ctg
Leu
145
acc
Thr

cac
His

cta
Leu

faf

aag
Lys
225

6ty
&ty
&ty

cac
His

cag
Gln
305

ca
la

cge
Arg

&ty

cta
Leu

cat
His
385

fal b

ccg
Pro

cce
Pro

Leu
130

cta
Leu

aag
Lys

tgt
Cys

aa
lu

tce
Ser
210

ctg
Leu

cta
Leu

cac
His

tte
Phe

cac
290
ceac

His

act
Thr

aca
Thr

cag
Gln

aca
Thr
370

ce
la

ceg
ro

Gt
Phe

acc
Thr

Arg

caa

Gln

ac
sp

cce
Pro

cge
Arg
195

ttg
Leu

cgt
Arg

Gt
Phe

blc
Phe

act
Thr
275

ac
sp

&y

acc
Thr

tta
Leu

acg
Thr
355

act
Th

H

cgt
Arg

ccg
Pro

¥a

Met

ca
la

aac
Asn

ac
S
180
ate
Ile

caa

Gln

tat
Tyr

fal A

ate
Ile
260

ac
ASpP

GCE
Pro

aaa
Lys

Gl

atg
Met
340

faf &

dca

Thr

fal

aat
Asn

ctg
Leu
420

acg
Thr

Leu

LGG
Ser

tfce
Phe
165

tegt
Cys

aga
Arg

atc
Ile

atg
Met
aga
i
245
ctg

Leu

agt
Ser

Get
Pro

at

ag
élu
325
tca
Ser

CEE
Trg

ac
sp

acc
Thr

)
la

405

ca
la

tac
Tyr

Glu

tta
Leu
150

aat
Asn

&ty

aat
Asn

&ty

ac
sp
230

aca

Thr

ce
la

agg
Arg

fat

cta
Leu
310

ata
Ile

cda

Gln

tac
Tyr

aaa
Lys

aat
Asn
390

aa
lu

aat
Asn

6l Lo deu Gin

Asp
135
aca

Thr

e
al

&l

aa
lu

ata
Ile
215

aac
Asn

tca
Ser

cga
Arg

aag
Lys

ata
Ile
295

cet
Pro

et

cag

Gln

aag
Lys

A

375

cac
His

[chrre
Leu

ta
al

ddda

Asn

tgt
Cys

tat
Tyr

&ty

fia
200

aag
Lys

cac
His

ca
la

tgt
Cys

att
Ile
280

&y A

tge
Cys

ta
al

tee
Ser

tgt
Cys
360
att
Tle

aaa
Lys

6ty

aca
Thr

dadac

Val

tct
Ser

aaa
Lys

cac
is

185
aca
Thr

acg
Thr

atg
Met

ccg
Pro

cea
Pro
265

agt
Ser

CEE
rg

age
Ser

cac
His

&ty

345

aat
Asn

aat
Asn

aag
Lys

ac

sp A

tge
Cys
425

caa

Met

GGG
Pro

ce
la
170

teg
Ser

ac
sp

at
sp

cca
Pro

tgt
Cys
250
aaa
Lys

cac
His

aa
lu

acg
Thr

atg
Met
330
aac
Asn

tge
Cys

aac
Asn

Ltgg
Trp

cga
Ty
41

agg
Arg

fal

48

Arg

cac
His

155

aca
Thr

Pro
140

cge
Arg

aga
Arg

tge cat

Cys
&ty

ac
sp

sca
la
235

acg
Thr

&ty

tca
Ser

aaa
Lys

tac
Tyr
315
CeE
Pro

ta
al

&y

tge
Cys

cag
Gln
395

aaa
Lys

faf

ate

His

acg
Thr

age
Ser
220
ac
sp

att
Ile

i

tgt
Cys

ttc
Phe
300

A

cca
Pro

aag
Lys

&ty

aag
Lys
380

tat
Tyr

ély

cct
Pro

atg
Met

Gly

cag
Gln

cca
Pro

agt
Ser

ctg
Leu
205

cac
His
ca

la

act
Thr

act
Thr

ac
Thr
285

cat
His

cag
Gln

fsp
atc

tca
Ser
365

fal

aac
Asn

ddda

Lys 1

aaa
Lys

cta
Leu

Tyr

cga
Arg

tac
Tyr

GEC
Pro
190

aaa
Lys

at
sp

&t A

6ty

ctg
Leu
270

cac
His

tee
Ser

age
Ser

acc
Thr

aca
Thr
350

aat
Asn

at
sp

tece
Ser

ca
la

430

ctg
Leu

Tyr

cge
Arg

tta
Leu
175

Val

atc
Ile

tgg
Trp

agg
rg

cca
Pro

cga
Arg

ace
Thr

ceb
Pro
980

gtc
al

aa

1u

caa

Gln

ceh
Pro

cac
His
415

agg
Arg

tat
Tyr

Gln

age
Ser
160

oy
la

Ala

cag
Gln

acc
Thr

fia
240

atg
Met

faf

e
Phe

cCg
Pro

ce
la
320

at

sp

aat
Asn

&ty

tgt
Cys

ctg
Leu
400

atc
Ile

aac
Asn

coT
Pro

480

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344
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[0024]

gac ﬁ@c
sp His
450

tat caa gaa gag tgg gtg atg
lu Glu

Tyr Gln
465

ccg act
Pro Thr

tat tgg
Tyr Trp

435

cca aca ctc ctg tcc
Pro Thr Leu Leu ggg

Trp Val Met

a
470
aa ggg cte gag gte
lu g%y Leu glu Val

485

ccg cag tta tct aca
Pro gég Leu Ser Thr

ag ata att ctg tat tat tat

lu Ile

gtt gt
Val Va
530

Ala GIy
545

Ile Leu Tyr Tyr Tyr
515

tca gtg gee acg tte
Ser Val Ala Thr Phe
535

atg tgec atg tgt gca
Met Cys Met Cys Ala
550

ctg aca cca E?a gct acc gtc
y

Leu Thr

Ala Thr Val
265

Pro

atc aga aca gct aaa gcg gec

Ile Arg

tgg aac
Trp Asn

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

Ile Pro
1

Pro Glu
Gly Arg

Arg Pro
50

Thr Ala Lys Ala Ala
580

ag cag caa cct tta
lu

Gln Gln Pro Leu
595

9

599

PRT

Chikungunya virus
g

Val His get Lys Ser

Gly Tyr Tyr Asn Trp
20

Phe Thr Ile Pro Thr

35

Ile Phe Asp Asn Lys
55

g%y Ala Asn Glu Gly Ala Arg

Lys Asp

70

Ile Val Thr Lys Ile

85

Leu Ala Ile Pro Val Met Cys

100

440
tac
Tyr

cat
His

acg
Thr

aac
Asn

ag
lu
520
ata
Ile

cga
Arg

Gcit
Pro

aca
Thr

Asp

His

Gly

40

Gly

Thr

Thr

Leu

CEE
Arg

aag
Lys

tgg
Trp

gt
Ely
505
ctg
Leu

ctc
Leu

cge
Arg

tte
Phe

%ac
585

Ala
His
25

Ala
Arg
Ala

Pro

Leu
105

aat
Asn

aag
Lys

cly
19

aca

Thr

tac
Tyr

ctg
Leu

aga
Arg

ctg
Leu
570

caa
Gln

Gly
Gly
Val
Leu
Glu

90

Ala

49

atg
Met

aa
lu
475

aac
Asn

ce
la

(e]¢]c)
Pro

teg
Ser

tge
Cys
555

cLL
Leu

i

Lys
Ala
Lys
Val
Ser
75

Gly

Asn

¢y 6lu Glu b
460

gte
Val

aac
Asn

cat
His

act
Thr

atg
Met
540

atc
Ile

age
Ser

get
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Lys

Gly

Lys

330

Tyr

Gly

Glu

125

Gly

Gln

Pro

Ser

Leu

205

His

Ala

Thr
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Thr

255

Thr
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Thr

Ala

240

Met
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Trp
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=
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Chikungunya virus

tat
Tyr

i
fia

aag
Lys

Val

Lys

Ser

455

Met

Val

Thr

Tyr

Phe

535

Ala

Val

Ala

Leu

aaa
Lys
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cgt
65

LIt
Phe

CEC
Phe

act
Thr

%t
chy
acc
Thr

tta
Leu

acg
Thr

act

50

tat
Tyr

gta
Val

atc
Ile

gac
Asp
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cgg
Ar
19

ac

sp

acc
Thr

get
Ala

ca
la

%ac
r
275
cte
Leu

tgg
Trp
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gat

aat
Asn
190

ély

tgt
Cys

ctg
Leu

atc
Ile

aac
Asn
27

cct
Pro

aac
Asn

af

aag
Lys

cat
His
350

Ala
Ala
30

Gln

Thr

cat
His

gte
Val

ccg
Pro
255

cece
Pro

ac
sp

tat
Tyr

cecg
Pro

tat
Tyr
335

At

His
15

Leu
Val

Lys

160

aca
Thr

cag
Gln

CLEE
Phe

ace
Thr

cac
His

caa

Gln

act
Thr
320

tgg
Trp

ata
Ile

Cys

Glu

Ser

Leu

528

624

672

720

768

816

864

912

960

1008

1056

1092
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[0031]

Arg Tyr
65

Phe Val
Phe Ile
Thr Asp

Asp Pro
130

Gly Lys
143

Thr Glu
Leu Met

Thr Val

Thr Thr
210

Ala Val
225

Arg Asn
Pro Leu
Val Thr
Pro Thr
290
Glu Glu
305
Glu Gly

Pro Gln

Ile Leu

Met
Arg
Leu
115
Pro
Glu
Glu
Ser
Ar

19

Asp
Thr
Ala
Ala
Tyr
275
Leu
Trp
Leu

Leu

Tyr

Asp

Thr

Ala

100

Arg

Val

Leu

Ile

Gln

180

Tyr

Lys

Asn

Glu

Asn

260

Gly

Leu

Val

Glu

Ser

340

Tyr

Asn

Ser

Arg

Lys

Ile

Pro

Glu

Gln

Lvs

Val

His

Leu

245

Val

Lys

Ser

Met

Val

325

Thr

His
70

Ala
Cys

Ile

Gly

Ser
Cys
Ile
55
Gly
Thr
Asn

Tyr

—
owm

Thr

Asn

Met Pro Ala Asp Ala
75

Pro Cys Thr Ile

Pro
Ser
%
Ser
His
Gly
Asn
Asn
Lys
Asp
Cys
Gln
Lys

Trp

Gly

Tyr Glu Leu

Lys

His

120

Glu

Thr

Met

Asn

Cys

200

Asn

Trp

Arg

Arg

Val

280

Asn

Lys

Gly

Thr

Tyr

90

Gly Glu
105

Ser Cys

Lys Phe

Tyr Val

Pro Pro

170

Val Lys
185
Gly Gly

Cys Lys

Gln Tyr

Thr

Thr

Thr

His

Ile

Ser

Val

Asn

235

Lys Gly Ly:

Val Pro
265

Ile Met L

Met Gly

Glu Val

Asn Asn

330

Ala His

Pro Thr

56

Glu

Val

315

Glu

Gly

Met

Glu

Gly

Leu

His

Ser

140

Ser

Thr

Thr

Asn

As

22

Ser

Ile

Ala

Leu

Glu

300

Leu

Pro

His

Thr

Arg

Thr

Thr

Pro

125

Arg

Thr

Pro

Val

Glu

205

Gln

Pro

His

Arg

Tyr

285

Pro

Thr

Tyr

Pro

Ala

Met

Val

110

Phe

Pro

Ala

Asp

Asn

190

Gly

Cys

Leu

Tle

Asn

270

Pro

Asn

Val

Lys

Gly
Gly
95

Gly
His
Gln
Ala
Ar

17

Gly
Leu
His
Val
Pr6
255
Pro
Asp
Tyr
Pro

Tyr

Glu

Leu
80

His
Phe
His
His
Thr
160
Thr
Gln
Thr
Ala
Pro
240
Phe
Thr
His
Gln
Thr
320
Trp

Ile
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[0032]

210>
211>
212>
213>

<2207
<2217
223>
<2207
221>
<2227

<400>

ac
sp
1

GEE
Pro

CcEC
Arg

ttg
Leu

ttc
Phe

act
Thr

2aC
sp

&ty

145
acc
Thr

tta
Leu

acg
Thr

act
Thr

fia
225

cgt
Arg

aac
Asn

Ksp

ate
Ile

caa
Gln
50

tat
Tyr

sta
al

atc
Ile

ac
sp

cct
Pro
130

aaa
Lys

i

atg
Met

faf

aca
Thr
210

tc
al

aat
Asn

14
1092
DNA

Chikungunya virus

misc feature

ectodomain glycoprotein E2 strain 06.

CDS
(1) -

—

4
tte
Phe

tgt
Cys

aga
Arg
35

Ile

atg
Met

aga
Arg

ctg
Leu

agt
Ser
115

cct
Pro

Gl
it

tca
Ser

CEE
Arg
195

ac
sp

acc
Thr

ICt
la

(1092)

aat
Asn

&ty
20

aat
Asn

&ty

ac
sp

aca
Thr

ce
la

100

agg
Arg

fat

cta
Leu

ata

Ile

caa
Gln
180

tac
Tyr

ddada
Lys

aat
Asn

aa
lu

te
ral
5

aa
1u

aa
lu

ata
Ile

aac
Asn

tca
Ser
85

cga
Arg

aag
Lys

ata
Ile

ey P
Pro

Gl
165

cag
Gln

aag
Lys

fa

cac
His

() o P
Leu

tat
Tyr

di
K

aag
Lys

cac
His
70

ca
la

tgt
Cys

att
Ile

ey

tge
Cys
150

fa

tee
Ser

tgt
Cys

att
Ile

aaa
Lys
230

&ty

ddd
Lys

cac
His

aca
Thr

ac
Thr
55

atg
Met

ceg
Pro

cca
Pro

agt
Ser

CEE
Arg
13

age
Ser

cac
His

&ty

aat
Asn

aat
Asn
215

aag
Lys

Jac
sp

cc
la

tcg

Ser

ac
sp
40

at
sp

cca
Pro

tgt
Cys

aaa
Lys

cac
His
120

aa
lu

acg
Thr

atg
Met

aac
Asn

Lgc
Cys
200

aac
Asn

tgg
Trp

cga
Arg

aca
Thr
tge

25
s

ac
sp

ca
la

acg
Thr

6ty

105
tca
Ser

aaa
Lys

tac
Tyr

cce
Pro

ta
al
185

&y

tge
Cys

cag
Gln

aaa
Lys

aga
10

cat

s His

acg
Thr

age
Ser

gac
Asp

att
Ile
90

aa
lu

tgt
Cys

tte
Phe

aag
Lys

tat
Tyr

&y

57

cca
Pro

agt
Ser

ctg
Leu

cac
His

ca
la
75
act
Thr

act
Thr

acg
Thr

cat
His

ca
Gln
155

ac
sp

atc

5 Ile

> tca

Ser

fal

aac
Asn
235

aaa
Lys

27

tac
Tyr

CCE
Pro

aaa
Lys

at

sp
60

i

&ty

ctg
Leu

cac
His

tee
Ser
140
age
Ser

ace
Thr

aca
Thr

aat
Asn

at

S
990
tce
Ser

att

tta
Leu

fal

atc
Ile
45

Lgg
Trp

agg
rg

aca
Thr

acg
Thr

cca
Pro
125

cga
Arg

acce
Thr

cect
Pro

te
al

raa
lu
205

caa

Gln

cct
Pro

cac
His

ct
la
ca
la
30
cag
Gln

acc
Thr

fia

atg
Met

fal
110

ttt
Phe

ceg
Pro

e
la

at
sp

aat
Asn

190

Gy 1

tet
Cys

ctg
Leu

ate
Ile

cac
His
15

cta

Leu

e
al

aag
Lys

&ty
&ty
95

¢ty

cac
His

cag
Gln

ca
la

cgc
Arg
175

&ty

cta
eu

cat
His

te
al

ccg
Pro

tgt
Cys

aa
lu

tee
Ser

ctg
Leu

cta
Leu
80

cac
His

ttc
Phe

cac
His

cac
His

act
Thr
160

aca

Thr

cag
Gln

daca

Thr
(ol
la

ccg
Pro
240

Lttt

48

96

144

192

240

288

336

384

432

480

028

o276

624

672

720

768
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[0033]

ccg
Pro

al

cca
Pro

aa
lu
305

aa
lu

ccg
Pro

att
Ile

ctg
Leu

acg
Thr

aca
Thr
290

Tag
lu

éty

cag
Gln

ctg
Leu

<2107
2Ll
<212>
213>

<400>
?Sp Asn Phe

Pro

Arg

Leu

Arg

65

Phe

Phe

Thr

Asp

145

Asp

Ile

Gln

50

Tyr

Val

Ile

Asp

Pro

130

Lys

gea

Ala A

%ac
15
2?5
ELE
Leu

Lgg
Trp

ctc
Leu

tta
Leu

:lf:‘&t
r
355

15

364
PRT

aat

sn
260
i

ctg
Leu

gt
Va

di

LEG
Ser
340

tat
Tyr

245

gta
Val

aaa
Lys

tee
Ser

atg
Met

gte
Val
325

aca
Thr

tat
Tyr

aca

Thr C

aac
Asn

tac
Tyr

cat
His
310

acg

Thr T

aac
Asn

diy

tge
ys

caa
Gln
CEE

29
aag
Lys

Lgg
rp

ctg
Leu

Chikungunya virus

15

Cys

Arg

35

Ile

Met

Arg

Leu

Ser

115

Pro

Glu

Asn
Gly

20

Asn

Gly

Asp

Thr

Ala

100

Arg

Val

J

Glu

Glu

Ile

Asn

Ser

85

Arg

Lys

Ile

Pro

Gly
Ala
Lys
iy
Ala
Cys
Ile
Gly

Cys
150

gal Tyr Lys

His

Thr

Thr

55

Met

Pro

Pro

Ser

Ar
13

agg gt
Arg Va
265

tc atc
al Ile
280

aat atg
Asn Met

aag gaa
Lys Glu

éfy Asn

aca gcc
Thr Ala
345

tac ccc
Tgr Pro
360

Ala Thr
Ser Cys
Asp Gly
40

Asp Asp
Pro Ala
Cys Thr
Lys Gly
His Ser
120

Glu Lys

Thr Tyr

250
cect
Pro

atg
Met

ély

gte
Val

aac
Asn
330

cat
His

act
Thr

Arg
10

His
Thr
Ser
Asp
Ile
90

Glu
Cys

Phe

Val

58

aaa
Lys

cta
Leu

aa
lu

gt
Va
315

diy
cfy

atg
Met

Pro
Ser
Leu
His
Ala
75

Thr
Thr

Thr

His

gca

Ala A

ctg
Leu

aa
lu

300
cta
Leu

ccg
Pro

cac
His

act
Thr

Tyr

Pro

Lys

Asp

60

Glu

Gly

Leu

His

Ser

140

Ser

agg
rg

%at
r
285
cca

Pro

acc
Thr

tat
Tyr

ccg
Pro

Leu
Val
Ile
45

Trp
Arg
Thr
Thr
Pro
125

Arg

Thr

aac
Asn
27

cct
Pro

aac
Asn

gt
Va

aag
Lys

cat
His
350

Ala
Ala
30

Gln
Thr
Ala
Met
Val
110
Phe

Pro

Ala

cce
Pro

gac
Asp

tat
Tyr

ceg
Pro

%at
335

Clu

Leu

Val

Lys L

Gly

Gly

95

Gly

His

Gln

Ala

acc
Thr

cac
His

caa

Gln

act
Thr
320

Lgg
Trp

ata
Ile

Cys

Glu

Leu

80

His

Phe

His

His

Thr
160

816

864

912

960

1008

1056

1092
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Thr Glu
Leu Met
Thr Val

Thr Thr
210

Ala Val
225

Arg Asn
Pro Leu

Val Thr

Pro Thr
290

Glu Glu

[0034] alb

Glu Gly
Pro Gln
Ile Leu

<2107
211>
212>
<213>

<220
<223>

220>
<2217
222>
<400>

agc acc
?er Thr

gcet cac
Ala His

geca cta

Glu Ile Glu Val His

165

Ser Gln Gln Ser Gly
180

Arg Tyr
19

Lys Cys Asn

Ile Asn

Asp Lys Val
215

Thr Asn His Lys Lys

Ala Glu Leu Gly Asp
245

Ala Asn Val
260

The Lys

Tyr Gly
275

Lys Asn Gln

Leu Leu Ser Tyr Ar
29

Trp Val Met His Lys

Leu Glu Val

Thr Trp
325

Leu Ser Thr Asn Gly
340

Tyr Tyr Tyr Glu Leu
365

16

2072

DNA

Artificial Sequence

%proteln E2-6K-E1
A61130. 1

CDS
(1., {3772)
16

aag gac aac ttc aat
Lys Asp gsn Phe Asn

tgt ccc gac tgt g%a
Cys 550 Asp Cys

gaa cgc atc aga aat

Met Pro Pro
170

Asn Val

Lys
185

Cys Gly Gly
200

Asn Cys Lys

Trp Gln Tyr

Arg Lys Gl
25

Arg Val
265

Pro

Val
280

Tle Met
Asn Met Gly
Lys Glu Val

Gly Asn Asn
330

Thr Ala His
345

Tyr Pro Thr
360

France/2010

gtc tat aaa
Val Tyr Lys
10

aa ggg cac
lu g y His
25

gda gCcg aca

59

Asp Thr Pro Asp Arg Thr
178

Ile Thr Val Asn Gly Gln

190

Ser Asn Glu Gly
205

Leu Thr

Val As

Gln Cys His Ala
22

Pro
240

Asn Ser Pro Leu Val
235

Ile Ile Pro Phe

255

Lys His

Lys Ala Arg Asn Pro Thr
270

Leu Leu Tyr Pro Asp His
285

Glu Glu

Pro Asn Tyr Gln
300

Val
315

Leu Thr Val Pro Thr

320

Tyr Trp
335

Glu Pro Tyr Lys

Gly His Pro His Glu Ile

Met Thr

CHIKV strains (GenBank:

cc aca aga cca tac tta
la Thr Arg Pro {gr Leu

tcg tge cat
Ser Cys His

agt ccc gta
Ser Pro Val
30

gac ggg acg ctg aaa atc

48

96

144
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[0035]

Ala

cag
Gln

acc
Thr
65
cg
il.a

atg
Met

faf

GGG
Phe

at
sp

aat
Asn

&ty
Vs
225

ctg
Leu

atc
Ile

aac
Asn

cct
Pro

aac
Asn

30
faf

aag

Leu

te

Glu
35

tce

1 Ser

50

aag
Lys

&ty
&ty
ity

cac
His
130

cag

> Gln

ca
la

cge
Arg

&ty

cta
Leu
210
cat
His

£6
al

ccg
Pro

cce
Pro

ac

S
290
tat
Tyr

ccg
Pro

tat

ctg
Leu

cta
Leu

cac
His

tte
Phe
115

cac
His

cac
His

act
Thr

aca

Thr

ca
Gln
195

aca
Thr

ce
la

ceg
Pro

ttt
Phe

acc
Thr
275

cac

p His

caa

Gln

act
Thr

Lys Tyr ’l‘rp

Arg

ttg
Leu

cgt
Arg

P
Phe

tc
Phe
100
act
Thr

ac
sp

&y

ace
Thr

tta
Leu
180

acg
Thr

act
Thr

Al

cgt
Arg

ccg
Pro
260

fat

cca
Pro

aa
lu

a
lu

ccg
Pro

Ile

caa

Gln

tat
Tyr

fai
8

atc ct
Ile Le

ac
sp

cct
Pro

dded
Lys

glu

165

atg
Met

faf

aca
Thr

ai

aat
Asn

245

ctg
Leu

acg
Thr

aca
Thr

g]u

u Gy

325

cag
Gln

Arg

atc
Ile

atg
Met
70

aga

| Arg

g
u

agt
Ser

cet
Pro

614
150
glu

tca
Ser

CEE
rg

ac
sp

acc
Thr
230
Ict

la

ca
la

tac
Tyr

cte
Leu

tgg

310

cte
Leu

tta

Asn
&ty
55

ac

Glu
40
ata

Tle

aac

p Asn

aca
Thr

fia

dgg
Arg

faf
135
cta

Leu

ata
Ile

caa

Gln
tat

Tyr

aaa
Lys
215

aat
Asn

raa
lu

aat
Asn

&ty

ctg
Leu
295

faf

tetk

tea
Ser

cga
Arg

aag
Lys
120

ata
Ile

ol
Pro

cag
Gln

aag
Lys
200

faf

cac
His

GLT
Leu

ta
al

aaa
Lys
280

tece
Ser

Ala

aag
Lys

cac
His

ca
la

tgt
Cys
105

att
Ile

&y &

tge
Cys

sta
al

tece
Ser
185

tgt
Cys

att
Ile

aaa
Lys

d

aca
Thr
265
adcC

Asn

tac
Tyr

atg cat

Met
t
al

daca

His

c acg
Thr Tr

adc

Leu Ser Thr Asn

Thr

acg
Thr

atg

Met P

ccg
Pro

90

cca
Pro

Asp

at
sp

cca
ro
75

tgt
Cys

aaa
Lys

agt cat

Ser

CEE
rg

age
Ser

cac
His
170

&ty

aat
Asn

aat
Asn

aag

acg

atg
Met

aac
Asn

tge
Cys

aac
Asn

Lgg

Lys Trp

a
s
250
tge
Cys

caa

Gln

CEg
Arg

aag
Lys

teg
p
330

&y e £is

60

235

c cga

Arg

agg
Arg

Fai

aat
Asn

aag
Lys
315

ély

daca

Gly

ac
sp

60
ca
la

acg
Thr

&y

tca
Ser

aaa
Lys
140

pac
Tyr

cce
Pro

fal
&y

tgce
Cys
220

cag
Gln

caa

Gln
faf

ate
Ile

atg
Met
300

&l

aac
Asn

cc

Thr
45

asc
Ser

ac
sp

att

aa
lu

tgt
Cys
125

GLG
Phe

fa

cca
Pro

aag
Lys

&ty

205
aa
Lyg

tat
Tyr

&ty

cct
Pro

atg
Met
285

&ty
%a]

aac
Asn

Hl‘;

Leu

cac
His

ca
la

act
Thr

act
110

Lys

at
sp

i
Gy
95

ctg
Leu

acg cac

Thr

cat
His

ca,
Gin

Jac
sp
atc
190
tca

Ser

tt
al

aac
Asn

Lys

aaa
Lys
270

cta
Leu

His

tee
Ser

age
Ser

acce
Thr
175

aca

Thr

aat
Asn

sat
5p

tec
Ser

att
Ile
265

ca
la

ctg
Leu

aa éaa
u Glu

faf
dii
6ty

cta

Ile

tgg
Trp

agg
Arg
80

aca
Thr

acg
Thr

cca
Pro

cga
Arg
acc
160

cet
Pro

fai

aa
lu

caa
Gln

cet
Pro
240

cac
His

agg
Arg

tat
Tyr

cca
Pro

dacce

Leu Thr

ceg
Pro
335

Gal
His

320

tat
Tyr

¢ ceg

Pro

192

240

288

336

384

432

480

228

576

624

672

720

768

816

864

912

960

1008

1056
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[0036]

cat
His

gta
Val

gea
Ala
385

aa
lu

tge
Cys

ctg
Leu

ctg
Leu

tge
Cys
465

act
Thr

gta
Val

ttg
Leu

at
sp

aag
Lys
545

age
Ser

tac
Tyr

diy

cat
His

aac
Asn

625

aag
Lys

dt

gtt
Val
370

HBCE
Ala

ctg
Leu

atc
Ile

tgg
Trp

gea
Ala
450

tgt
Cys

faf

ccg
Pro

diy

tac
Tyr
530

tge
Cys

tgt
Cys

tge
Cys

aag
Lys

acc
Thr
610

atc
Ile

ata
Ile
355

gta
Val
dis

aca
Thr

aaa
Lys

agc
Ser

tat
Tyr

atg
Met
515

atc
Ile

tge
Cys

aag
Lys

tte
Phe

tee
Ser
595

ca
la

Thr

340

att
Ile

tca
Ser

atg
Met

cca
Pro

aca
Thr
420

ag
lu

ctg
Leu

acg
Thr

Kia T

foe
500

raa
lu

acg
Thr

¢y

gte
Val

Cys
550

aa
lu

Tet
Ser

gta
Val

aaa
Lys

ctg
Leu

gt
Va

tge
Cys

&ty
405

ct
la

cag
Gln

att
Ile

ttg
Leu

tac

yr
485
act

Thr

cta
Leu

tge
Cys

aca
Thr

tte
Phe
565

gac
Asp

tca
Ser

ca
la

act
Thr

LG
Phe
645

tat
Tyr

Ala

atg
Met
390

get
Ala

aaa
Lys

cada

Gln

470
aa
lu

cta
Leu

ctg
Leu

At

ca
la

550
ace
Thr

get
Ala

tge
Cys

tca
Ser

G
la
630

att
Ile

tat tat
Tyr Tyr
360

> acg ttc

Thr Phe
375

tgt gca
Cys Ala

acc gte
Thr Val

fia Kia

cct ttg
Pro Leu
440

. cta tge

Leu Cys
455

ttt tta
Phe Leu

cac gta
His Val

gtc aat
Val Asn

teca gte
Ser Val
520

tac aaa

Tyr Lys
535

&t i
&y fai

aa aat
lu Asn

aaa aca
Lys Thr
600

ct aag
la Lys
615

tat gca
Tyr Ala

faf &17

345
dty

ata
Ile

cga
Arg

cot
Pro

aca
Thr
425

TGk

Phe T

aac
Asn

cc
la

aca
Thr

e
T

505
act
Thr

acce
Thr

aag
Lys

tac
Tyr
acg
285

aa

lu

cte
Leu

aac
Asn

cca
Pro

ctg
Leu

cte
Leu

cge
Arg
TLE
410
tac

Tyr

Lgg
rp

tgt
Cys

gta
Val

fa

490

GETL
Pro

ttg
Leu

gte
Val

ac
sp

cca
Pro
570
cag
Gln

| P
Phe

cgc
Arg

atg
Met
650

61

tac
Tyr

ctg
Leu
aga
39

ctg

Leu

caa

Gln

cta
Leu

ctg
Leu
atg
475

atc
Ile

ly

di

ate
Ile

aaa
Lys
555

GG
Phe

ttg
Leu

ca
la

tc

al
gac

s
635

LET
Ser

cct
Pro

teca
Ser
380

tge
Cys

ctt
Leu

dii

caa

Gln

aga
Ar
46

age
Ser

ccg
Pro

tac
Tyr

cca
Pro

ceg
Pro
540

aac
Asn

atg
Met

age
Ser

tca
Ser

(T
Leu
620

cat
His

tca
Ser

act
Thr
365
atg
Met

ate
Ile

age
Ser

ct
la
gee
445

cte
Leu

te
al

aac

Asn Th

age
Ser

aca
Thr
525
tet
Ser

cta
Leu

tgg
Trp

d

BCE
605

tac
Tyr

Ala

gee

350

atg
Met

faf

aca
Thr

cta
Leu

Cg
ila
430
Gt

Leu

tta
Leu

Efy

acg
r

cee
Pro
510

cta
Leu

ceg
Pro

cct
Pro

ély

gea
Ala
590

tac
Tyr

caa

Gln

gte
Val

act
Thr

&ty

ceg
Pro

ata
Ile
415
ata
Ile

att
Ile

cca
Pro

cc
la

gt

Va%
495
atg

Met

tcg
Ser

tac
Tyr

ac
sp

éfy
575
cat
His

agg
Arg

éfy

aca
Thr

ta
al

atg
Met

%at
r
400
tge
Cys

tac
Tyr

ccg
Pro

tge
Cys

cac
His
480

éfy

gta
Val

ctt
Leu

faf

tac
Tyr
560

gee
Ala

gt
Va

i) »
la

aat
Asn

gtt
Val
640

tgg aca cct

Trp

Thr
655

Pro

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632

1680

1728

1776

1824

1872

1920

1968
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[0037]

tle
Phe

tac
Tyr

agt
Ser

ctg
Leu
705
cca
Pro

cac
His

fat
K

tge

ys
785
att
Ile

atg
Met

aat
Asn

LLE
Phe

cac
His
865

cic
Leu

atc
Ile

ate
Ile

ac
5p

CCg

cgc
Ar
69

cag
Gln

LEL
Ser

aca
Thr

aac
Asn

cc
la
770

At

att

Ile L

act
Thr

tet
Ser

cge
Ar
85

cece
Pro

éfy

acg
Thr

fat

<210>
211>
<212,
<2135

<2207
223>

aac
Asn

cce t
Pro P

ro
675
aca
Thr

aga
Arg

éfy

ca
la

tgce
Cys
755

tlc
Phe

ta
al

aaa
ys

aac
Asn

ca
la
835

fa

cecg
Pro

faf &

&ty
fal
915

17
923
PRT

cct
Pro

ceg
Pro

51 8
Phe

cca
Pro
740

cc
la

act
Thr

cca
Pro

tat
Tyr

cc
la
820

ctg
Leu

caa

Gln

aag
Lys

cag
1n

att
Ile

it

ag
glu
¢t
la
aag
Lys
725

LLFAF
Phe

§ta
al
agg
Arg

ce
la

ca
la

805
fai

caa
Gln

faf

ac
sp

ac

Sp
885

faf fat
Ta &1y

agt aaa
Ser Lys
695

, fat &y
710

tat tgg
Tyr Trp

8y ¢
6fy Asn

%tc i
al Val
o)

LRE d5e
Cys Thr
790
cc agc
la Sgr

act att

Thr Ile A

atc tet
Ile Ser

tgt tct
Cys Ser
855

cac ata
His Ile
870

ate tec
Ile Ser

&ty Vot &85 Lot
900

cta
Leu

tge
Cys

faf ser

Artificial Sequence

Synthetic Construct

tac
Tyr

aga

Ar

688
ac
sp

acg
Thr

cta
Leu

caa
Gln

atg
Met
76

ac
sp

cat
His

aag
Lys

CEg.
rg

LG
Phe
840

daca

Thr

te
al

ct

la Th

Gl
al

TLG
Phe
920

aaa
Lys
665

cca
Pro

tc
al

ta
al

dada
Lys

ata
Ile
745

cce
Pro

fia

tce t

Ser

aaa
Lys

el
lu
825

teg
Ser

caa

Gln

aac
Asn

acg
I i3

Ll
al

905

age
Ser

&y
&ty

tat
Tyr

cac
His

e
lu
730

ca
la

atc
Ile

cce
Pro

acg
Thr

fal

tac
Tyr

cg
ﬁla
890
Gl
la

agg
Arg

62

ac
Sp

caa
Gln

ct
la

fal
??5
cgc

Arg

aca
Thr

tee
Ser

et
Ser

ac

S
795
aag
Lys

dt

ce
la

cac
His

ce
Prg
875

atg
Met

L
al

cac
His

tc tat
al Tyr

Phe Gly
685

aat aca
Asn Thr
700

cca tac
Pro Tyr

éty Ala

aac ccg
Asn Pro

atc gac
Ile Asp
765

tta acg
Leu Thr
780

Phe G1y

tgt gc
&s Al

ata gaa
Ile Glu

tta gee
Leu Ala
845

tgt geca
Cys Ala
860

cg teca
ﬁla Ser

tca tgg
Ser Trp

cc geca
la Ala

taa

aac
Asn

670
at
sp

caa
Gln

tct
Ser

tca
Ser

ta
al

750

ata

Ile

ac
sp

&ty
fat

tt
al
830

age
Ser

ct
la

cat
His

fat

ctg
Leu
910

atg
Met

atc
Ile

ctg
Leu

cag
Gln

ctg
Leu
735

aga
Arg

ccg
Pro

atg
Met

tc
al

cat
His
815

aa

lu

ce
la

it

acc
Thr

cag
Gln
895

att
Ile

ac
Sp

caa
Gln

ta
al

ca
la
720

cag
Gln

Kia

dd

1u

teg
Ser

cc
la
800

teg
Ser

¢ty

aa
lu

tge
Cys

acc
Thr
880

aag
Lys

cta
Leu

2016

2064

2112

2160

2208

2256

2400

2448

2496

2544

2592

2640

2688

2736

2772
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[0038]

<400>

L7

?er Thr Lys

Ala
Ala
Gln
Thr
65

Ala
Met
Val
Phe
Pro
145
Ala
Asp

Asn

Gly

Ile

Asn

Pro

His

Leu

Val

50

Lys

Gly

Gly

Ala

Arg

Gly G

Val
Pro

Pro

230

Cys

Ser

Leu

Leu

His

1156

His

His

Thr

Thr

Ala

Pro

Phe

Thr

275

His

Asp
Pro
20

Arg
Leu
Arg
Phe
Phe
100
Thr
Asp
Gly
Thr
Leu
180
Thr
Thr
Ala
Arg
Pro
260

Val

Pro

Asp

Ile

Gln

Tyr

Val

85

Ile

Asp

Pro

Lys

Glu

Met

Val

Thr

Val

Thr

Thr

Phe
Cys
Arg
Ile
Met
70
Arg
Leu
Ser
Pro
Glu
50
Glu
Ser
Arg
Asp
Thr
230
Ala
Ala

Tyr

Leu

Asn

Gly

Asn

Gly

55

Asp

Thr

Ala

Arg

Val

135

Leu

Ile

Gln

Tyr

Glu

Asn

Gly

Leu
295

Val
Glu
%
Ile
Asn
Ser
Arg
120
Ile
Pro
Glu
Gln
500
Val
His
Leu
Val
Lys

280

Ser

Tyr
Gly
25

Ala
Lys
His

Ala

Cys
105

s Ile

Gly

Cys

Val

Ser

185

Cys

Ile

Lys

Gly

Thr

265

Asn

Tyr

Lys
His
Thr
Thr
Met
Pro
90
Pro
Ser
Arg
Ser
His
1
Gly
Asn
Asn
Lys
As
25
Cys

Gln

Arg

63

Ala
Ser
Asp
Asp
Pro
5
Cys
Lys
His
Glu
Thr
ab
Met
Asn
Cys
Asn
Tx;
23
Arg
Arg

Val

Asn

Thr

Cys

Gly T

Asp

60

Ala

Thr

Gly

Ser

Lys

140

Tyr

Pro

Val

Gly G

Cys

220

Gln

Gln

Val

Ile

Met
300

Arg

His

Ser

Asp

Ile

Val

Pro

Lys

Tyr

Gly

Pro

Met

285

Gly

Pro
Ser
30

Leu
His
Ala
Thr

Thr
110

5 Thr

His

Gln

Asp

Ile

190

Ser

Val

Asn

Lys

Lys

Leu

Glu

Lys

Asp

Glu

Gly

95

Leu

His

Ser

Ser

Thr

175

Thr

Asn

Asp

Ser

2
(%)
(53 o)

Ala

Leu

Glu

Leu

Val

Ile

Trp

Arg

80

Thr

Thr

Pro

Arg

Thr

160

Pro

Val

Glu

Gln

Pro

240

His

Arg

Tyr

Pro
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[0039]

Asn
305
Val
Lys
His
Val
Ala
385
Glu
Cys
Leu
Leu
Cys
465
Thr
Val

Leu

Asp

o
e

Ser

Tyr

Glu

Tyr
Pro
Tyr
Glu
Val
370
Ala
Leu
Ile

Trp

Ala
450

Cys L

Val

Pro

Glu

Tyr

530

Cys

Cys

Cys

Lys

Gln

Thr

Trp

Val

Gly

Thr

Arg

Asn

435

Ala

Ser

Tyr

Met

w9
—_
()]

Ile

Cys

Lys

Phe

Ser
595

Glu

Glu

Pro

340

Ile

Ser

Met

Pro

Thr

420

Glu

Leu

3 Thr

Ala

Lys

Glu

Thr

Gly

Val

Cys

580

Glu

Val

Cys

Gly

Ala

Gln

Ile

Leu

Tyr

485

Thr

Leu

Cys

Thr

Phe

265

Asp

Ser

Trp Val
310

Leu Glu
Leu Ser
Tyr Tyr

Ala Thr
375

Met Cys
390
Ala Thr
Lys Ala
Gln Pro
Val Leu
455
Ala Phe
470
Glu His
Leu Val
Leu Ser
Glu Tyr
535
Ala Glu
550
Thr Gly

Ala Glu

Cys Lys

Met His

Val Thr

Thr Asn
345

Tyr Glu
360

Phe Ile

Ala Arg

Val Pro

Ala Thr
425

Leu Phe
440

Cys Asn

Leu Ala

Val Thr

Asn Ar
50

Val Thr
520

Lys Thr

Cys Lys

Val Tyr

Asn Thr

585

Thr Glu
600

Lys

Tr

33

Gly

Leu

Leu

Arg

Phe

410

Tyr

Trp

Cys

Val

Val

490

Pro

Leu

Val

Asp

Pro

570

Gln

Phe

64

Lys

315

Gly

Thr

Tyr

Leu

Gln

Leu

Leu

Met

475

Ile

Gly

Glu

Ile

Lys

555

Phe

Leu

Ala

Glu

Asn

Ala

Pro

Ser

380

Cys

Leu

Glu

Gln

Ar

46

Ser

Pro

Tyr

Pro

Pro

540

Asn

Val

Asn

His

Thr

365

Met

Ile

Ser

Ala

Ala

445

Leu

Val

Asn

Ser

Thr

525

Ser

Leu

Trp

Glu

Ala
605

Val
Glu
Gly
Met
Val
Thr
Leu
Ala
430
Leu
Leu
Gly
Thr
Pro
510
Leu
Pro
Pro
Gly
Ala
590

Tyr

Leu
Pro
335
His
Thr
Gly
Pro
Ile
415
Ile
Ile
Pro
Ala
Val
495
Met
Ser
Tyr
Asp
Gly
aTo
His

Arg

Thr

320

Tyr

Pro

Val

Met

Tyr

Cys

Tyr

Pro

Cys

His

480

Gly

Val

Leu

Val

Tyr

560

Ala

Val

Ala
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[0040]

His

Asn

625

Lys

Phe

Tyr

Ser

Leu

705

Pro

His

Val

Ala

Cys

785

Ile

Met

Asn

Phe

His

865

Leu

Ile

Thr Ala
610

Ile Thr
Asp Ala
Asp Asn
Pro Pro

675

Arg Thr
69

Gln Arg
Ser Gly
Thr Ala
Asn Cys
755
Ala Phe
770
Glu Val
Ile Lys
Thr Asn
Ser Gln
835
Arg Val
85
Pro Pro

Gly Val

Thr Gly

Ser
Val
Lys
Lys
6%0
Phe
Pro
Pro
Phe
Pro
740
Ala
Thr
Pro
Tyr
Ala
820
Leu
Gln

Lys

Gln

Gly
900

Ala Ser

Thr Ala
630

Phe Tle
645
Ile Val
Gly Ala
Glu Ser
Ala Val
710
L%s Tyr
Phe Gly
Val Gly
Arg Val
Ala Cys
790

Ala Ala
805

Val Thr 1

Gln Ile
Val Cys

Asp His
870

Asp Tle
88%

Val Gly

Ala
615
Tyr
Val
Val
Gly
Lys
655
Gly
Trp
Cys
Asn
Val
775

Thr

Ser

Ser
8565
Ile

Ser

Leu

Lys Leu Arg Val

Ala Asn

Gly Pro

Thr Val

Leu Lys

Gln Ile
745

Met Pro
760

Asp Ala

His Ser

Lys Lys

Arg Glu
- 825

Phe Ser
840

Thr Gln

Val Asn

Ala Thr

Val Val
905

Gly

Met

650

Gly

Gly

Tyr

His

Glu

730

Ala

Ile

Pro

Val

Tyr

Ala

890

Ala

65

As

63E
Ser
Asp
Gln
Ala
Val
715
Arg
Thr
Ser
Ser
As

79

Lys
Glu
Ala
His
Pro
875

Met

Val

Leu
620

His

Val

Phe G

Asn
700
Pro
Gly
Asn
Ile
Leu
780
Phe
Cys
Ile
Leu
Cys
8%0
Ala

Ser

Ala

Tyr Gln Gly

Ala

Ala

Ala

Pro

Gly

Ala

Glu

Ala

845

Ala

Ser

Trp

Ala

Val

Trp

Asn

670

Asp

Gln

Ser

Ser

Val

750

Ile

Asp

Gly

Ala

His

Val

Leu
910

Thr

Thr

Met

Ile

Leu

Gln

Leu

735

Arg

Pro

Met

Val

Glu

Thr

Asn

Val

640

Pro

Asp

Gln

Val

Ala

720

Gln

Ala

Glu

Ser

Ala

800

Ser

Gly

Glu

Cys

Thr

880

Lys

Leu
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Ile Val Val Leu Cys Val Ser Phe Ser Arg His
915 920

<210> 18

211> 2772

<212> DNA

<{213> Artificial Sequence

220>
(223> Eolyprotcln E2-6K-E1 France/2010 CHIKV strains (GenBank:
CA61131. 1)

220>
<221> CDS
22 (L

<400> 18
agt att aag gac cac ttc aat gtc tat aaa gcc aca aga ccg tac cta 48
?er Ile Lys Asp gls Phe Asn Val Tyr %Es la Thr Arg Pro {%r Leu

. (2772)

ct cac tgt ccc gac tgt gga gaa ggg cac teg tge cat agt cce gta 96
la His Cys ggo sp Cys g%y lu gzy His Ser Cys His ggr Pro 5

pcg cta gaa cge alc aga aac gaa geog aca gac ggg acg ttg aaa atc 144
R a Leu 3%u Arg Ile Arg Asn 4éu Ela Thr g%y ggr Leu Lys Ile

cag gtt tcc ttg caa atc gga ata aag acg at agc cat gat tgg 192
Gln 5 1 Ser Leu Gln Ile é%y Ile Lys Thr sgp Ser His Asp Trp

acc aag ctg cgt tat atg gac aat cac atg cca gca gac gca gag cgg 240
Thr Lys Leu Arg Tyr Met Asp Asn His Met Pro Ala Asp Ala E
65 70 75 80
[0041]
c E%g cta ttt gta aga acg tca gca ccg tge acg att act gﬁa aca 288
y Leu Phe 8%1 Arg Thr Ser Ala SEO Cys Thr Ile Thr Gly Thr

atg gga cac ttc att ctg gee cga tgt ccg aaa gga gaa act ctg aca 336
Met g%y His TBS Ile Leu Ala Arg %53 Pro Lys g%y lu ¥?5 Leu Thr

tg ggg ttc act gac ggt agg aag atc agt cac tca tgt acg cac cca 384
%a? E%y TTE Thr Asp a%y Arg %ga Ile Ser His Ser ?gg Thr His Pro

ttt cac cat gac cct cct %t% ata é?c cgg gaa aaa ttc cat tcec cga 432
Phe ?ég His Asp Pro Pro 1%r Ile Gly Arg Glu %ﬁg Phe His Ser Arg
5 /

ccg cag cac ggt agg gaa cta cct tge age acg tac cag agc acc 480
Pro Gln His &%y Arg Glu Leu Pro Cys Ser Thr Tyr Rla GIn Ser Thr
145 150 155 160

ct gca act gcc ig ag ata gag gta cat atg ccc cca gac act ceca 528
la Ala Thr Ala ?6 g u Ile 5 % 1%3 Met Pro Pro Asp ¥?g Pro
D

at cge aca tta atg tca caa cag tce gge aat gta aag atc aca gtce 576
sp Arg Thr %gg Met Ser Gln Gln Sgg é%y Asn éal Lys {ég Thr ﬁal
1

aat agt cag acg gtg cgg tac aag tgc aat tgt ggt gac tca agt gaa 624
Asn Ser ?&g Thr Val Arg Tyr 558 Cys Asn Cys g% 288 Ser Ser glu

%a tta acc act aca gat aaa ﬁt% att aat aac tgc aag gtt gat caa 672
é y Eeg Thr Thr Thr Asp Eyg al Ile Asn Asn g%s Lys Val Asp Gln
1 1

tge cat gee Ecg tc acc aat cac aaa aaa tgg cag tat aat tcc cct 720
Cys His Ala Ala Val Thr Asn His Lys Lys Trp Gln Tyr Asn Ser Pro

66
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[0042]

225
ctg
Leu

att
Ile

aac
Asn

ceg
Pro

aag
Lys

cat
His

gta
Val
gea
385

aa

lu

tge
Cys

ctg
Leu

ctg
Leu

i
i

act
Thr

gta
Val

ctg
Leu

gte
Val

cca
Pro

cce
Pro

ac
250
tat

Tyr

ccg
Pro

tat
Tyr

it

gtt
Val
370

faf

ctg
Leu

att
Ile

teg
Trp

ca

la
450
tgt
Cys

Vaf

ccg
Pro

ag
lu

. tac

530

cecg
Pro

ttt
Phe

acce
Thr
275

cac
His

caa

Gln

act
Thr

tgg
Trp

ata
Ile
355

ttg
Leu

iy

aca
Thr

aga
Arg

aac
Asn
435

e
la

aaa
Lys

age
Ser

cgC
Arg

GEL
Pro
260

gt
Va

cca
Pro

aa
lu

pakal
lu

ceg
Pro
340
att
Ile

tca
Ser

atg
Met

cca
Pro

aca
420

dt

ctg
Leu

atg
Met

la

aag
Lys
500

ag
lu

acg
Thr

aat
Asn
245

ctg
Leu

acg
Thr

acg
Thr

Clu
Gly
32

cag
Gln

ttg
Leu

fal

tge
Cys

&y
40

ct
Ala

cag
Gln

att
Ile

ttg
Leu

tac
Tyr
485

act
Thr

ey
Leu

tge
Cys

230

ct gaa
la Glu

gea aat
Ala Asn

Tyr &y

cte ctg
Leu Leu
295

Teg Val
31

ctc gag
Leu glu

tta tce
Leu Ser

tat tat
Tyr Tyr

cc teg
la Ser
376

atg tgt
Met Cys
390

get ace
Ala Thr

aaa gcg
Lys Ala

cag cct
Gln Pro

gtc cta
Val Leu
4565

act ttt
Thr Phe
470
aa cac
lu His

cta gtc
Leu Val

ctg tet
Leu Ser

&% Tyr
555

Phe &1y

gtg aca
Va% Thr
265

aaa aac
Lgs Asn
280

tce tac
Ser Tyr

acg cat
Thr His

gtc acg
Val Thr

aca aac
Thr Asn

345
tat gag
Tyr Elu
360

ttc ata
Phe Ile

gca cga
Ala Arg

gte cct
Val Pro

cc aca
la Thr
425

tta ttt
Leu Phe
440

tgt aac
Cys Asn

tta gece
Leu Ala

ta aca
al Thr

aac aga
Asn Ar
50

gtc acc
Val Thr
520

aaa acc
Lys Thr

ac
250

tge
Cys

caa
Gln

agg
Arg

aag
Lys

Lgg
Tx
33

&y

ctg
Leu

ortic
Leu

cge
Arg

tte
Phe
410

tac
Tyr

Leg
Trp

tgt
Cys

gta
Val

gt
Va
490

ccg
Pro

ttg
Leu

gtt
Val

67

235
CEE
Arg

dgg
Arg

gte
Val

aat
Asn

aag
Lys
315

&y

aca
Thr

tac
Tyr

ctg
Leu

i
11

308
ctg
Leu

cag
Gln

ctg
Leu

ctg
Leu

ctg
Leu
475

ate
Ile

ly

paksl
lu

atc
Ile

aaa
Lys

gt
Va

ate
Ile

atg
Met
300

dii

aac
Asn

gee
Ala

cca
Pro

tcg
Ser
380

tge
Cys

ctt
Leu

diy

caa

Gln

aga
Ar
46

age
Ser

ceg
Pro

tac
Tyr

cca
Pro

ccg
Pro
540

&ty

Gt
Pro

atg
Met
285

&ty

atc
Ile

aat
Asn

cac
His
act
365
atg
Met

att
Ile

age
Ser

gcc
Ala

cC
la
445

&te
Leu

gte
Val

aac
Asn

age
Ser
acg
525

tct
Ser

aaa
Lys

Eaa

s
570
ttg
Leu

élu

agg
Arg

ag
lu

¢fy
35

atg
Met

ot

daca

Thr

cta
Leu

Cg
ila
430
ctt

Leu

tta
Leu

&y

acg
Thr

cee
Pro
510

cta
Leu

ceg
Pro

ctg
Leu

aa
lu

tta
Leu

ccg
Pro
335

cac
His

act
Thr

Efy

ccg
Pro

ata
Ile
415

ta
al

att
Ile

cca
Pro

gee
Ala

faf
495
atg

Met

teg
Ser

tac
Tyr

240

cac
His

aga

a Arg

tat
Tyr

cca
Pro

acce
Thr
320

tac
Tyr

ceg
Pro

faf
faf
%ac
400
tge
Cys

tac
Tyr

ccg
Pro

tge
Cys

cac
His
480

&ty
fal

B6E
Leu

gt
Va

768

816

864

912

960

1008

1104

11562

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632
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aaa tgc tgc ggt aca gca gag tgt aag gac aag age cta cct gat tac 1680
Lys C%S C$S é?y Thr Ala élﬁ C?s Lyg sp Lyg Sgr Leu Pro isp Tyr
545 550 555 560
agc tgt aag gtc ttc acc gge gtc tac cca ttc atg tgg gge gge gcc 1728
Ser Cys Lys Val Phe Thr g%y al Tyr Pro Phe Met Trp g%y gty la

565 570 575
tac tgc ttc tge gac acc gaa aat acg caa ttg agc gaa gca cat %t 1776
Tyr Cys Phe Cys Asp Thr Glu Asn Thr Gln Leu Ser Glu Ala His Va
580 585 590
éag aag tcc gaa tca tge aaa aca gaa ttt gea tca gea tac agg get 1824
lu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala
595 600 605
cat acc gca tcc geca tca get aag ctc cge gte ctt tac caa E%a aat 1872
His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val Leu Tyr Gln Gly Asn
610 615 620
aat atc act gta gct get tat gea aac c gac cat tc aca gtt 1920
Asn Ile Thr Val Ala ila Tyr Ala Asn é?y sp His Ala Val Thr Val
625 630 63E 640
aag gac get aaa tte ata gt g cca atg tct tca gee tgg aca cct 1968
Lys Asp Ala Lys Phe Ile %a% g%y Pro Met Ser Ser Ala Trp Thr Pro
645 650 655
ttc gac aat aaa atc §t$ %t% tac aaa é%c ac gtc tac aac atg ﬁac 2016
Phe Asp Asn Lys Ile Val Val Tyr Lys Gly Asp Val Tyr Asn Met Asp
660 665 670
tac ccg ccc tte gge gea gga aga cca gga caa ttt gge gac atc caa 2064
Tyr Pro Pro Phe g%y a g%y ﬁrg Pro 8% GIln Phe g%y sp Ile Gln
675 68 685
agt cgc acg cct Eag agc gaa tc tat get aac aca caa ctg gta 2112
[0043] Ser Arg Thr Pro Glu Ser Glu al Tyr Ala Asn Thr Gln Leu Val
69 695 700
ctg cag aga ccg tcc geg ggt acg gtg cac gtg ccg tac tet cag gea 2160
Leu Gln Arg Pro Ser ila E%y Thr %a% His a% Pro Tyr Ser Gln Ala
705 710 715 720
cca tct gge ttc aag tat tgg cta aaa cga ggg teg ctg ca 2208
Pro Ser 1y Phe Lys Tyr Trp Ten Lys Gln dre Gy Als Ser Len Gln
725 730 735
cac aca gca cca ttt E%c tgt caa ata gca aca aac ccg gta aga ﬁ 2256
His Thr Ala Pro Phe Gly Cys Gln Ile Ala Thr Asn Pro Val Arg Ala
740 745 750
atg aac tgc gec gta E%g aac atg cct atc tcc atc Eac ata ccg gac 2304
Met Asn Cys Ala Val Gly Asn Met Pro Ile Ser Ile Sp Ile Pro Asp
755 760 765
icg cc ttt acc agg gte gte gac ﬁcg cca tct tta acg gac atg tcg 2352
la Ala Phe Thr Arg Val Val Asp Ala Pro Ser Leu Thr Asp Met Ser
770 775 780
tgt gag gta tca gece tge acc cat tce tca gac ttt ggg gge gtt gee 2400
Cys glu al Ser Ala Cys Thr His Ser Ser sg Phe g%y é%y al Ala
785 790 79 800
atc att aaa tat gca gcc agt aag aaa ggc aag tgt tg cac tc 2448
Ile Ile Lys Tyr Ala Ala Sgr Lyg Lys E%y Lyg Cgs la %a% His Se%
805 810 815
atg act aac gce gte act att cgg gaa gct gaa ata gaa gta gaa E%g 2496
Met Thr Asn Ala Val Thr Ile Arg Glu Ala Glu Ile Glu Val Glu Gly
820 825 830
aac tct cag ttg caa atc tct ttt tcg acg gee cta gce gaa 2544
Asn Ser g%n Leu Gln Ile Ser 528 Ser Thr la Leu gig Ser Ala Glu
5

68
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[0044]

LG
Phe

cat
His
865
cee

Pro

atc
Ile

atc
Ile

cge
Ar
85

cca
Pro

6ty

acg
Thr

at

210>
211>
<212>
213>

<220>
<223>

<400>

gta caa gtc tgt tet
Val Gln Val Cys Ser

ccg
Pro

aaa
Lys

855

ac cat ata
sp His Ile
870

gtc caa gac att tcc

Val Gln Asp Ile Ser
88E

&ty &% Tt B fel
900

Fal
915

19
923
PRT

cta
Leu

tge gtg teg
Cys Val Ser

Artificial Sequence

Synthetic Construct

19

?er Ile Lys

Ala

Ala

Gln

Thr

65

Ala

Met

Val

Phe

Pro

145

Ala

Asp

His

Leu

Val

20

Lys

Gly

Gly

Gly

—

Gln

Ala

Arg

Cys

Glu

35

Ser

Leu

Leu

His

Phe

115

His

His

Thr

Thr

Asp

Pro

20

Arg

Leu

Arg

Phe

Phe

100

Thr

Asp

Ala

Leu
180

His Phe Asn
5
Asp Cys Gly
Ile Arg Asn
Gln Tle Gly
55
Tyr Met Asp
70
Val Arg Thr
85
Ile Leu Ala
Asp Gly Arg
Pro Pro Val
135
Arg Glu Leu
150
Glu Glu Ile
1 =4

65

Met Ser Gln

aca
Thr

Glat
Phe
920

Val

Glu

40

Ile

Asn

Ser

Arg

Pro

Glu

Gln

caa
Gln

aat
Asn

dacg
Thr

tc
al
905

agce
Ser

Tyr
Gly
25

Ala
Lys
His
Ala
Cys
105
Ile
Gly
Cys
Val

Ser
185

gta
tac

Tyr

BECg
890

Ala

agg
Arg

°
His
Thr
Thr
Met
Pro

90

Pro

Gly

69

cac
His

ccg
Pro
875

atg
Met

. gtt

cac
His

Ala

Ser

Asp

Asp

Pro

75

Cys

Lys

His

Asn

i
S

Xl

tca
Ser

la

taa

Thr
Cys
Gly
i
Ala
Thr

Gly

Ser

Pro

Val

gea
Ala

tca
Ser

tgg
Trp

fia

Arg
His
Thr
45

Ser
Asp
Ile

Glu

Cys
125

s Phe

Ala

Pro

Lys

cac
His

gtg
Va

ctg
Leu
910

Pro

Ser

30

Leu

His

Ala

Thr

Thr

110

Thr

His

Gln

Asp

di

acc
Thr

cag
895

atc
Ile

Tyr
15

Pro
Lys
Asp
Glu
Gly
95

Leu

His

Ser

tge
Cys

acc
Thr
880

aag
Lys

cta
Leu

Leu

Val

Ile

Trp

Arg

80

Thr

Thr

Pro

Arg

Thr

160

Pro

Val

2592

2640

2688

2736

2772
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[0045]

Asn

Gly

Asn
Pro
Asn
305
Val
Lys
His
Val
Ala
385
Glu
Cys

Leu

Leu

Thr

Ser

Leu

210

His

Val

Pro

Pro

290

Tyr

Pro

Tyr

Glu

Val

370

Val

Leu

Ile

Trp

Gln

195

Thr

Ala

Pro

Phe

Thr

275

His

Gln

Thr

Trp

Ile

Leu

Gly

Thr

Arg

Asn
435

Ala Ala

450

Cys

Val

Lys

Ser

Thr

Thr

Ala

Arg

Pro

260

Val

Pro

Glu

Glu

Pro

340

Ile

Ser

Met

Pro

Thr

420

Glu

Leu

Met

Ala

Val

Thr

Val

Asn

245

Leu

Thr

Thr

Glu

Gly

Gln

Leu

Val

Cys

Gly

Ala

Gln

Ile

Leu

Tyr
485

Arg Tyr

Asp Lys
2156

Thr Asn
230

Ala Glu
Ala Asn
Tyr Gly

Leu Leu
295

Trg Val
Leu Glu
Leu Ser
Tyr Tyr

Ala Ser
375

Met Cys
390

Ala Thr
Lys Ala
Gln Pro

Val Leu
455

Thr Phe
470

Glu His

i
Val
His
Phe
Val
Lys
Ser
Thr
Val
Thr
Tyr
Phe
Ala
Val
Ala
Leu
440
Cys

Leu

Val

Cys Asn Cys

Ile Asn Asn

Lys Lys Trp
235

Gly Asp Arg
25

Thr Cys Arg
265

Asn Gln Val

Tyr Arg Asn

His Lys Lys
315

Thr Trp Gly
330

Asn Gly Thr
345

Glu Leu Tyr

Ile Leu Leu

Arg Arg Ar
39

Pro Phe Leu
410

Thr Tyr Gln
425

Phe Trp Leu
Asn Cys Leu
Ala Val Leu

475

Thr Val Ile
490

70

Gly

Cys

220

Gln

Lys

Val

Ile

Met

300

Glu

Asn

Ala

Pro

Ser

380

Cys

Leu

Glu

Gln

Ar

46

Ser

Pro

Gly

Pro

Met

285

Gly

Ile

Asn

His

Thr

365

Met

Ile

Ser

Ala

Ala

445

Leu

Val

Asn

Ser

Val

Asn

Lys

Lys

270

Leu

Glu

Arg

Glu

Gly

Met

Val

Thr

Leu

Ala

430

Leu

Leu

Gly

Thr

Ser

Asp

Glu

Leu

Pro

335

His

Thr

Gly

Pro

Ile

415

Val

Ile

Pro

Ala

Val
495

Glu

Gln

Pro

240

His

Arg

Tyr

Pro

Thr

320

Tyr

Pro

Val

Val

Tyr

400

Cys

Tyr

Pro

Cys

His

480

Gly
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[0046]

Val Pro T

Leu Glu
M

s 556
Cys
Ser Cys
Tyr Cys
Glu Lys

His Thr
610

Asn Ile
625

Lys Asp
Phe Asp
Tyr Pro
Ser ég

Leu Gln
705

Pro Ser
His Thr
Met Asn
Ala Ala

770

Cys Glu
785

Cys

Lys

Phe

Ser

595

Ala

Thr

Ala

Asn

Pro

675

Thr

Arg

Gly

Ala

Cys

795

Phe

Val

Lys
200
Glu
Thr
Gly
Val
Cys
5%0
Glu
Ser
Val
Lys
Lys
660
Phe
Pro
Pro
Phe
Pro
740
Ala

Thr

Ser

Thr Leu Val
Leu Leu Ser
Cys Glu Tyr

35
Thr

Phe Thr Gly
565

Asp Thr Glu
Ser Cys Lys

Ala Ser Ala
615

Ala Ala Tyr
630

Phe Ile Val
645

Ile Val Val
Gly Ala Gly
Glu Ser Glu

695

Ser Ala Gly
7

Lys Tyr Trp
7245

Phe Gly Cys
Val Gly Asn

Arg Val Val

Ala Cys Thr
790

Asn Arg Pro
50%

Val Thr Leu
520

Lys Thr Val
Cys Lys Asp

Val Tyr Pro
570

Asn Thr Gln
585

Thr Glu Phe
600

Lys Leu Arg
Ala Asn Gly

Gly Pro Met
650

Tyr Lys Gly
6%5

Arg Pro Gly
68

Asp Val Tyr
Thr Val His
Leu Lys Glu

730
Gln Ile Ala
Met Pro Ile
760

Asp Ala Pro

His Ser Ser

71

Gly

Glu

Ile

o
O
[Sa]17]

Phe

Leu

Ala

Val

As

63

Ser

Asp

Gln

Ala

Val

715

Arg

Thr

Ser

Ser

As
79

Tyr

Pro

Pro

040

Ser

Met

Ser

Ser

Leu

620

His

Ser

Val

Phe

Asn

700

Pro

Gly

Asn

Ile

Leu
780

Ser

25

w

Ser

Leu

Trp

Glu

Ala

605

Tyr

Ala

Ala

Tyr

Gly

Thr

Tyr

Ala

Pro

Pro

510

Leu

Pro

Pro

Gly

Ala

590

Tyr

Gln

Val

Trp

Asn

670

Asp

Gln

Ser

Ser

Val

750

Ile

Asp

Phe Gly Gly

Met

Ser

Tyr

Asp

Gly

His

Arg

Gly

Thr

Thr

655

Met

Ile

Leu

Gln

Leu

735

Arg

Pro

Met

Val

Val

Leu

Val

60

(4]

Ala

Val

Ala

Asn

Val

640

Pro

Asp

Gln

Val

Ala

720

Gln

Ala

Asp

Ser

Ala
800
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[0047]

Ile

Met

Asn

Phe

His

865

Pro

Ile

Ile

Ile
Thr
Ser
850
Pro
Gly
Thr

Val

210>
211>
212>
213>

<2207
223>

220>
221>
222>

<400>

atg
Met
1

cga
Arg

cge
Arg

aat
Asn

CEE

Arg
65

aca
Thr

aag
Lys

tgt
Cys

ag
lu

cce
Pro

ccg
Pro

ﬁaa
s
50

aag
Lys

aac
Asn

aag
Lys

att
Ile

Lys

Asn

Gln
835

Val

Pro

Val

Gly

Val

915

20
3744
DNA

proteins C-E3-E2-6K-El strain S27 (GenBank: AF339485.

CDS

GLio

20
CLC
Phe

teg
Trp

cag
Gln
35

ctg
Leu

aat
Asn

caa

Gln

ccg
Pro

tte
Phe
115

Tyr Ala
805
Ala Val
820

Leu Gln
Gln Val
Lys Asp

Gln Asp
885

Gly Val
900

Leu Cys

(3744)

atc cca
Ile Pro
5

act ccg
Thr Pro
20

agg caa
Arg Gln

aca atg
Thr Met

aag aag
Lys Lys

aag aag
Lys Lys
gge cge
¢t
10

raa gte
lu Val

Ala

Thr

Ile

Cys

His
870

Ile

Gly

Val

ace
Thr

cgc
Arg

get
Ala

cge
Arg
caa
70

cag
Gln

aga
Arg

aag
Lys

Ser

Ile

Ser

Ser

855

Ile

Ser

Leu

Ser

Artificial Sequence

caa
Gln

cct
Pro

ély

BCE
Ala
55

aag
Lys

cca
Pro

Gl A

cac
His

Lys Lys

Arg Glu
825

Phe Ser
840

Thr Gln
Val Asn
Ala Thr

Val Val
905

Phe Ser
920

act ttt
Thr Phe

act atc
Thr Tle
25

caa ctt
Gln Leu
40

gta cce
Val Pro

caa aag
Gln Lys

cct aaa
Pro Lys

agg atg
rg Met
105

T &y
120

Gly Lys Cys Ala
810

Ala

Thr

Val

Tyr

Ala
890

Ala

Arg

tac
Tyr
10

caa

Gln

caa
Gln

caa
Gln

aag
Lys
90

tge
Cys

aag
Lys

72

Glu

Ile

Glu

Ala Leu Ala
845

His

Cys
860

Ala

Pro Ala Ser

875

Met
Val

His

aac
Asn

ic
al

cag
Gln

cag
Gln

cag
Gln
75

aaa
Lys

atg
Met

gta
Val

Ser

Ala

agg
Arg

atc
Ile

GLE
Leu

Lys
60°
fia

cca
Pro

aaa
Lys

aca
Thr

Trp

Ala

agg
Arg

agg
Arg

atc
Ile
45

cca
Pro

cca
Pro

ct
la

atc
Ile

E%g

12

Val

Val
830

Ser

Ala

His

Val

tac
Tyr

cce
Pro
30

tca
Ser

cge
Arg

caa
Gln

caa

Gln

ad
lu
110

tac
Tyr

—
wcw

Glu

Ala

Glu

Thr

Gln

895

Ile

cag
15

aga
Arg

Ala

agg
Arg

aac
Asn

aag
Lys
95

aat

Asn

BCE
Ala

Ser

Gly

Glu

Cys

Thr
880

Lys

Leu

cet
Pro

ccg
Pro

gtt
Val

aat
Asn

aac
Asn
80

ada

Lys

gac
Asp

tge
Cys

48

96

144

192

240

288

336

384
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ttg gt g gac aaa gta atg aaa cca gca cac gta aag ggg acc atc 432
Leu %a% g%y ﬁsp Lys Val Met Lys Pro Ala His Val Lys g%y Thr Ile

130 135 140
at aac gcg gac ctg icc aaa ttg ﬁcc ttt aag cgg tca tct aag tac 480
Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160
ac ctt gaa tgc gcg cag ata ccc gtg cac atg aag tcc gac get teg 528
sp Leu Glu Cys ﬂ]a Gln Ile Pro %a% His Met Lys Ser Asp Ala Ser
165 170 175
aag ttc acc cat gag aaa ccg gag ggg tac tac aac tgg cac cac gga aT76
Lys Phe Thr His glu Lys Pro %lu g%y Tyr Tyr Asn Trp His His g%y
180 185 190
ca gta cag tac tca gga ggc cgg ttc acc atc cct aca ggt geg ggce 624
la Val Gln Tyr Ser g%y é%y Arg Phe Thr Ile Pro Thr E%y ﬁla E%y
195 20 205
aaa cca ggg gac age ggt aga ccg ate ttc gac aac aag gga cge gt 672
Lys Pro g%y Asp Ser é%y Arg Pro Ile Phe Asp Asn Lys g%y Arg %a%
210 215 220
tg gee ata gte tta gga gga get aat gaa gga gee cgt aca gee cte 720
%a% ﬁla Ile Val Leu E%y g%y la Asn Glu g%y Ala Arg Thr Ala Leu
225 230 235 240
tca %t %t% acc tgg aat aaa gac att gtc act aaa atc acc cct éag 768
Ser Val Val Thr Trp Asn Lys Asp Ile Val Thr Lys Ile Thr Pro Glu
24 250 2565
a gcc gaa gag tgg agt ctt gee ate cca gtt atg tge ctg ttg gea 816
é%y la Glu glu Trp Ser Leu Ala Ile Pro Val Met Cys Leu Leu Ala
260 265 270
aat acc acg ttc ccec tge tece cag cce cct tge ata ccc tge tge tac 864
[0048] Asn Thr Thr Phe Pro Cys Ser Gln Pro Pro Cys Ile Pro Cys Cys Tyr
275 280 285
aa aag gaa CCg gag gaa acc cta cgc atg ctt gag gac aac gtc atg 912
lu Lys Glu Pro glu lu Thr Leu Arg Met Leu élu sp Asn Val Met
290 295 300
aga cct g%g tac tat cag ctg cta caa gca tca tta aca tgt tct ccc 960
Arg Pro Gly Tyr Tyr Gln Leu Leu Gln Ala Ser Leu Thr Cys Ser Pro
305 310 3156 320
cac cge cag cga Cge age ace aag gac aac tte aat $tc tat aaa gcc 1008
His Arg Gln Arg Arg Ser Thr Lys Asp Asn Phe Asn Val Tyr Lys Ala
325 330 335
aca aga cca tac tta gct cac tgt ccc gac tgt gga gaa ggg cac tcg 1056
Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys g%y lu g%y His Ser
340 345 350
tge cat agt ccc gta geca cta gaa cge atc aga aat gaa icg aca gac 1104
Cys His Ser Pro Val Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp
3565 360 365
g acg ctg aaa atc cag gtc tecc ttg caa att gga ata ggg acg gat 1152
§§y Thr Leu Lys Ile Gln Val Ser Leu Gln Ile é?y Ile g%y Thr Asp
370 375 380
at agc cat gat tgg acc aag ctg cgt tac atg gac aat cac ata cca 1200
sp Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Asn His Ile Pro
385 390 395 400
ca gac gca ggeg agg gec geg cta ttt gta aga aca tca gea cca tge 1248
la Asp Ala é%y Arg Ala E%y Leu Phe Val Arg Thr Ser Ala Pro Cys
405 410 415
acg att act gga aca atg gga cac ttc atc ctg gec cga tgt ccg aaa 1296
Thr Ile Thr §g% Thr Met E?y His zgg Ile Leu Ala Arg ggg Pro Lys

73
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[0049]

&ty

tca
Ser

dda

tgt
Cys
450

B 8

Lys Phe

053
tac
Tyr

GOE
Pro

ta
al

&y

tge
Cys
545

cag
Gln

aaa
Lys

Vaf

atc
Ile

atg
Met
625

dt

aac
Asn

cC
la

cct
Pro

teg
Ser
705

tge
Cys

ctt

faf

ceca
Pro

aag
Lys

Gly
53

aag
Lys

tat
Tyr

&ty

cet
Pro

atg
Met
610

&ty

gte

aac
Asn

cac
His

act
Thr
690

atg
Met

ate
Ile

agc

act
435
acg
Thr

cat
His

cag
Gln

gac
Asp

atc
Ile
515
tca
Ser

tt
al

aac
Asn

aaa
Lys

aaa
Lys
595

cta
Leu

aa
lu

faf
diy
¢fy

675

atg
Met

faf

aca
Thr

cta

ctg
Leu

cac
His

tce
Ser

age
Ser

acc
Thr
500

aca
Thr

aat
Asn

at
sp

1EG
Ser

att
Ile
580

gea

Ala A

ctg
Leu

aa
lu

cta
Leu

ceg
Pro
660

cac
His

act
Thr

Efy

cca
Pro

ata

acg
Thr V

cca
Pro

cga
Arg

aac
Asn
485
GEL
Pro

(e
al

fakal

lu

caa
Gln

GEG
Prg
565
cac
His

agg
Trg

tat
Tyr

cca
Pro

acc
645
tat
Tyr

ccg
Pro

gta
Val

atg
Met

de
%r

tge

gl%

e
Phe

ccg
Pro
470

ce
la

gat
Asp

aac
Asn

éfy

tgt
Cys
550

ctg
Leu

ate
Ile

aac
Asn

eet

&y

cac
His
455
cag
Gln

ca
la

cge
Arg

éfy

cta
Leu
535

cat
His

gtc
Val

ceg
Pro

cee
Pro

gac

Pro As

aac
Asn
630

faf

aag
Lys

cat
His

gta
Val

ca
la
710

dad

lu

tge

61
tat
Tyr

ccg
Pro

tat
Tyr

it

gtt
695

faf

ctg
Leu

atc

GLG
Phe
440
cac
His

C@C
His

act
Thr

daca
Thr

CEE
Ar

528
ata
Ile

cc
la

ccg
Pro

GG
Phe

acce
600
cac
His

caa
Gln

act
Thr

tgg
Trp

ata
Ile
680

gtg
Va

6ty

aca
Thr

aga

act
Thr

ac
sp

&y

cc
la

ttg
Leu
505

acg
Thr

act
Thr

fia

cgt
Arg

ceg
Pro
585

Vaf

cca
Pro

raa
1u

aa
lu

ceg
Pro
665

atc
Ile

tca
Ser

atg
Met

cca
Pro

aca

gac
Asp

cct
Pro

aaa
Lys

gdag
Glu
490

ctg
Leu

fat

aca
Thr

tc
al

aac
Asn

570
ctg
Leu

acg
Thr

aca
Thr

g
h

cag
Gln

ttg
Leu

faf

tge
Cys

4

get

74

agt
Ser

cct
Pro

diy
475

gag
Glu

agg
Arg

faf
460
cta

Leu

ata
Ile

tca caa

Ser

CEE
Arg

at
sp

acc
Thr
555
ct
la

ca
la

tac
Tyr

cte
Leu

Leg

GBE

cte
Leu

tta
Leu

tac
Tyr

Ala

atg
715

Gln

tat
Tyr

aaa
Lys
540

aat
Asn

Clu

aat
Asn

&ty

oif
Leg
620

gt
Va

ag
lu

tet
Ser

tat
Tyr

> teg

Ser
700

tgt
Cys

ct acc
a Thr

aaa

ECE

aag
Lys
445

ata
Ile

cct
Pro

glu

cag
Gln

aag
Lys
525

gt
Va

cac
His

cte
Leu

ta
al

aaa
Lys
605

tece
Ser

acg
Thr

1
al

gea
Ala

tat
Tyr
685
ttc
Phe

ca
la

gte
Val

gee

att
Ile

&ty A

tge
Cys

ta
al

He
Ser
510

tgt
Cys

att
Ile

aaa
Lys

&ty s

aca
590

aac
Asn

tac
Tyr

cac
His

acg
Thr

aac
Asn
670

dt

ata

cga
Arg

cet
Pro

aca

agt
Ser

CEE
rg

age
Ser

cac
His
495

iy

aat
Asn

aat
Asn

aag
Lys
gac
57

tge
Cys

caa
Gln

CEE
Arg

aag
Lys

Lgg

658
ey

ctg
Leu

(eh e
Leu

cge
Arg

Lte
Phe
735

tac

cac
His

aa

lu
acg
480
atg
Met

aac
Asn

tge
Cys

aac
Asn

tgg
Tr

568
cga
Arg

atg
Met

gte
Val

agt

Ser

aag
Lys
640

ély

aca
Thr

tac
Tyr

ctg
Leu

aga
Ar
72

ctg
Leu

caa

1344

1392

1440

1488

1536

1584

1632

1680

1728

1776

1824

1872

1920

1968

2016

2064

2112

2160
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[0050]

Leu

dti

caa
Gln

Arg
78

age
Ser

ccg
Pro

tac
Tyr

cca
Pro

ceg
Pro
865

aac
Asn

atg
Met

age
Ser

tca
Ser

ctt
Leu
945

cat
His

tca
Ser

Ser Leu Ile
740

1
]a i]a a?
755

¢ Ert &rt
la Leu Ile
770

ctc tta cca
Leu Leu Pro

tie &y &fa

Asn The Yal
820

age ccc atg
Ser Pro Met
835

acg cta tcg
Thr Leu Ser
850

tet ceg tac
Ser Pro Tyr

cta cct gac
Leu Pro Asp

e s o

aa gea cat
lu Ala His
915

ca tac agg
la Tyr Arg
930

Tyr Gin &1y

C %tc aca
la Val Thr

cc tgg aca
la Trp Thr
980

Cys

tac
Tyr

ccg
Pro

tge
Cys

cac
His
805

&ty
al

eTt
Leu

faf

%ac
yr
885

cC
la

faf

ct
la

aat

vy Asn

i

965

got
Pro

tt tac aac atg gac

al

{5
Phe

cys
la

cac
His

Tyr Asn Met
995

&ty £ e ¢
1010

sp

aac aca caa ct
Asn Thr Gln Le

1025

Faf o Tor

tct cag
Ser Gln

Cys

Ile

Arg Thr Ala Lys Ala

ctg tgg aac
Leu Trp Asn

ctg
Leu

tgt
C%s
790

act
Thr

5&1

a ctg

Leu

at
sp

aaa
Lys
870

age
Ser

tac
Tyr

Elu

cat

His

aac
Asn

950

aag
Lys

(BN
Phe

tac
Tyr

ca
la
775

tgt
Cys

af

ccg
Pro

it

tac
Tyr
855
tge
Cys

tgt
Cys

tge
Cys

aag
Lys

ace
Thr
935
ate
Ile

ac
sp

ac
sp

cecg
Pro

caa agt cgc
In Ser Arg

760

cc
la

ddd
Lys

age
Ser

tat
Tyr

atg
Met
840

atc
Ile

tge
Cys

aag
Lys

tte
Phe

tee
Ser
920

ca
la

He6
Thr

745

ag cag caa
Elu Gln Gln

ctg
Leu

acg
Thr

Kia

aag
Lys
825

dii

ac
Thr

6y
fal

tge
Cys
905

aa
lu

tiae
Ser

ta
al

C aaa

la

aac
Asn

ccc

Lys

aaa
Lys
985

ttt

at
I1

tt
Le

ta
Ty
81

ac

Th

ct
Le

tg
Cy

ac
Th

tt
Ph
89

a
S

tc
Se

C

1

ac

Th

oo
Ph
97

at

Il

Pro Phe g

100

acg Gat
hr Pro

1015

t gtc
e Val

g get
u Ala
795

c gaa
r Glu
0

L Gha
r Leu

actg
u Leu

C aa
s Glu

a gca
r Ala

875
¢ ace
e Thr
0
c gct
p Ala

a tge
r Cys

a tca
a Ser

t gce
r Ala

955

¢ att
e Ile
0

s Vel
%c
Elu g

g gta ctg cag aga ccg
u %al %8%0 Gln Arg Pro

ca cca tct
la Pro Ser

75

&ty »

cet
Pro

cta
Leu
780

ttt
Phe

cac
His

te
al

teca
Ser

tac
Tyr
860

i
éfy

aa
lu

aaa
Lys

C
la
940

tat
Tyr

fat
fat
a &

gc a
er L
il

Ala

ttg
Leu

765

tgc
Cys

tta
Leu

ta
al

aac
Asn

(e
al

845
aaa

Lys

tge
Cys

fai

aac
Asn

aca
Thr
925

t aag

Lys

sca
la

¢ty

tac
Tyr

aac
Asn

ce
la

aca
Thr

aga
83
act

Thr

acc
Thr

aag
Lys

tac
Tyr

acg
Thr
910

Tyr

- lgg

Trp

tgt
Cys

ta
al

fal
815
ccg

Pro

ttg
Leu

Fai

ac
sp

cca
Pro
895

caa
Gln

aa (it

lu
cte

Leu

aac
Asn

ceca
Pro

aaa
Lys
990

Phe

cge
Arg

ty

atg
Met
975

&y

v Arg_ bro 61
1005

aa
VS
020

Ta Aia

1

tt a
he L

035

ag

&t

Gln

cta
Leu

ctg
Leu

t
et
800

atc
Ile

6fy
Elu

atc
Ile

aaa
Lys
880
ttt
Phe

ttg
Leu

ca
la

fal

ac
s
968
tct
Ser

a caa
vy Gln

ac gtc tat

sp

al T

t acg
y Thr

NG

ta
al

tat tgg tta
ys Tyr Trp Leu

2400

2448

2496

2544

2592

2640

2688

2736

2784

2832

2880

2928

2976

3024

3069

3114

3159
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[0051]

aaa
Lys

caa
Gln

aac
Asn

gte
Val

ccC
Ala

tat
Tyr

aac
Asn

tet
Ser

ttc
Phe

tge
Cys

acc
Thr

Vaf

gea
Ala

210
211>
212>
<213>

1040

aa
lu
1055

ata
Ile
1070

at
Me%
1085

gte
Val
1100

tge
Cys
1115

gca
Ala
1130

gee
Ala
1145

ca
Gl%
1160

cge
Ar
1175

cac
His
1190

acc
Thr
1205

cag
Gln
1220
ctg

Leu
1235

<2207

223>
<400>
?et Glu Phe Ile gro Thr Gln Thr Phe ¥5r Asn Arg Arg Tyr ?%n Pro

Arg Pro Trp Thr Pro Arg Pro Thr Ile Gln Val Ile Arg Pro Arg Pro
20 25 30

Arg Pro Gln Arg Gln Ala Gly Gln Leu Ala Gln Leu Ile Ser Ala Val
35 40 45

cga
Arg

Ala

cce
Pro

gac
Asp

acc
Thr

Val

gte
Val

ctg
Leu

gta
Val

GEL
Pro

cte
Leu

aag
Lys

att
Ile

2]

1248
PRT
Artificial Sequence

6ty

aca
Thr

aLE
Ile

gcg
Ala

cat
His

age
Ser

act
Thr

cda

Gln

caa
Gln

ceg
Pro

6ty ¥

atc
Ile

cta
Leu

fia

aac
Asn

tee
Ser

cee
Pro

toe
Ser

aag
Lys

atc
Ile

atc
Ile

gte
Val

aag
Lys

gte
al

teg
Ser

CcCg
Pro

atc
Ile

et
Ser

tca
Ser

aaa
Lys

CER
Arg

tct
Ser

tgt
Cys

ac
sp

cag

Gln A

1045

cta
Leu
1060

gta
Val
1075

ac
S

1090

tta

Leu
1105

ac
1%

&fy

1135

aa
lu
1150

¥
Phe
1165

Tk
Ser
1180

cac
His
1195
gac

s
1210

the &1y &1y

atc
Ile

faf

1225

gt
Val
1240

Synthetic Construct

21

cag
Gln

aga
Arg

ata

Ile

acg
Thr

Lttt
Phe

aag
Lys

get
Ala

teg
Ser

aca
Thr

ata

Ile

att
Ile

Vaf

cta
Leu

cac
His

gCg
Ala

ccg
Pro

gac
Asp

d

tgt
Cys

i

acg
Thr

caa
Gln

te
al

tce
Ser

éty

tge
Cys

76

aca
Thr

atg
Met

at
sp

atg
Met

&ty

BgCcg
Ala

ata
Ile

ce
la

gta
Val

aac
Asn

get
Ala

ctg
Leu

gt
Val

ca
la

aac
Asn

Ala

tea
Ser

TO
al

faf

aa
lu

ttg
Leu

cac
His

tac
Tyr

acg
Thr

gtt
Val

teg t

Ser

GLE
Phe

la

=

tie
Phe

e

att
Ile

teg
Ser

aa
lu

agc
Ser

atg
Met

oit
la

agc
Ser

&ty

gta
Val

act
Thr

gta
Val

att
Ile

atg
Met

6ty

ce
la

gece

a Ala

tca
Ser

tca
Ser

P
al

agg
Arg

tge
Cys

éty

dgg
Arg

cca
Pro

aaa
Lys

acc
Thr

aat
Asn

Glu
it

cgt
His

teg
Trp

ca
la

cac

3204

3249

3294

3339

3384

3429

3474

3519

3564

3609

3654

3699

3744
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[0052]

Asn

Arg

65

Thr

Lys

Cys

Leu

145

Asp

Lys

Ala

Lys

Val

225

Ser

Gly

Asn

Glu

Arg

305

His

Thr

Cys

Lys
50

Lys
Asn
Lys
Ile
Val
130
Asn
Leu
Phe
Val
Pro
Ala
Val
Ala
Thr
Lys
Pro
Arg
Arg

His

Leu

Asn

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gly

Ile

Val

Glu

Thr

275

Glu

Gly

Gln

Pro

Ser

Thr

Lys

Lys

100

Glu

Asp

Asp

Cys

His

180

Tyr

Asp

Val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Met
Lys
Lys
85

Arg
Val
Lys

Leu

Ser
Ser
Leu
Trp
245
Trp
Pro
Glu
Tyr
Ar

32%
Leu

Val

Arg

Gln

70

Gln

Arg

Lys

Val

Ala

150

Gln

Lys

Gly

Gly

Gly

Asn

Ser

Cys

Glu

Gln

310

Ser

Ala

Ala

Ala Val
55
Lys Gln
Pro Pro
Glu Arg
His Glu
120
Met Lys
Lys Leu
Ile Pro
Pro Glu
Gly Ar
20
Arg Pro
Gly Ala
Lys Asp
Leu Ala
Ser Gln

280
Thr Leu
295
Leu Leu
Thr Lys

His Cys

Leu Glu

Pro

Lys

Lys

Met

105

Gly

Pro

Ala

Val

Gly

185

Phe

Ile

Asn

Ile

Ile

265

Pro

Arg

Gln

Asp

Pro

345

Arg

Gln

Gln

Lys

Ala

Phe

Tyr
Thr
Phe
Glu
Val
250
Pro
Pro
Met
Ala
Asn
330
Asp

Ile

7

Gln

Gln
iz

;s Lys

Met

Val

His

Lys
155

s Met

Tyr

Ile

Asp

Gly

Thr

Val

Cys

Leu

315

Phe

Cys

Arg

Ala

Pro

Lys

Thr

Val

140

Arg

Lys

Asn

Pro

Asn

22

Ala

Lys

Met

Ile

Glu

300

Leu

Asn

Gly

Asn

s Pro

Pro

Ala

Ile

125

Lys

Ser

Ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Pro

285

Asp

Thr

Val

Glu

Glu

Arg

Gln

Gln

Glu

Tyr

Gly

Ser

Asp

His

190

Gly

Gly

Thr

Thr

Leu

270

Cys

Asn

Cys

Tyr

Gly

350

Ala

Arg

Asn

Ala

Thr

Ala

Arg

Ala

Pro

255

Leu

Cys

Val

Ser

Lys

His

Thr

Asn

Asn

80

5 Lys

Asp

Cys

Ile

Tyr

160

Ser

Gly

Gly

Val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp
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[0053]

Gly Thr
370

As? Ser
Ala Asp
Thr Tle
Gly Glu

Ser Cys
450

Lys Phe
465

Tyr Val
Pro Pro
Val Lys

Gly Gly
530

Cys Lys
945

Gln Tyr
Lys Gly
Val Pro
Ile Met

610

Met Gly
625

Glu Val

Asn Asn

355

Leu

His

Ala

Thr

Thr

Thr

His

Gln

Asp

Q=
— i

Ser

Val

Asn

Lys

Glu

Val

Glu

Lys

Asp

Gly

Gl

42

Leu

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Leu

Glu

Leu

Pro
660

360

Ile Gln Val Ser

376

Trp Thr Lys Leu
390

hrE Ala Gly Leu
40

Thr

Thr

Pro

Arg

Asn

485

Pro

Val

Glu

Gln

Pro
565

==

is

Arg

Tyr

Pro

Thr

645

Tyr

Met
Val
Phe
Pro
470
Ala
Asp
Asn
Gly
Cys
5%0
Leu
Ile
Asn
Pro
Asn
630

Val

Lys

Gly His
Gly Phe
440
His His
455
Gln His
Ala Thr
Arg Thr
Gly Ar
528
Leu Tle
535
His Ala
Val Pro
Pro Phe
Pro Thr
600
Asp His
615
Tyr Gln

Pro Thr

Tyr Trp

Leu

Arg

Phe

Phe

425

Thr

Asp

Gly

Ala

Leu

505

Thr

Thr

Ala

Arg

Pro

585

Val

Pro

Glu

Glu

Pro
665

Gln
Tyr
Val
410
Ile
Asp
Pro
Lys
Glu
490
Leu
Val
Thr
Val
Asn
570
Leu
Thr
Thr
Glu
Gl

65

Gln

78

Ile
Met
3
Arg
Leu
Ser
Pro
Glu
475
Glu
Ser
Arg
Asp
Thr
555
Ala
Ala
Tyr
Leu
Tr
63

Leu

Leu

Gly

Asp

Thr

Ala

Arg

Val

460

Leu

Ile

Gln

Tyr

Lys

540

Asn

Glu

Asn

Gly

Leu

620

Val

Glu

Ser

365

Ile
Asn
Ser
Arg
i
Ile
Pro
Glu
Gln
£33
Val
His
Leu
Val
Lys
Ser
Thr

Val

Ala

Gly
His
Ala
Cys
30
Ile
Gly
Cys
Val
Ser
510
Cys
Ile
Lys
Gly
Thr
390
Asn
Tyr
His

Thr

Asn
670

Thr
Ile
Pro
Pro
Ser
Arg
Ser
His
J
Gly
Asn
Asn
Lys
As
57
Cys
Gln
Arg

Lys

Gly

Asp
Pro
400
Cys
Lys
His
Glu
Thr
480
Met
Asn

Cys

Asn

Tr
56

Met
Val
Ser
Lys
Gly

Thr
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[0054]

Ala His

Pro Thr
690

Ser Met
705

Cys Ile
Leu Ser

Glu Ala

Gln Ala
770

Arg Leu
78

Ser Ile
Pro Asn

Tyr Ser

Pro Thr
850

Pro Ser
865

Asn Leu
Met Trp
Ser Glu
Ser Ala
Leu Tyr
945

His Ala

Gly
Met
Val
Thr
Leu
Ala
755
Leu
Leu
Gly
Thr
Pro
835
Leu
Pro
Pro
Gly
Ala
915
Tyr

Gln

Val

His

Thr

Gly

Pro T

Ile

740

Val

Ile

Pro

Ala

Val

820

Met

Ser

Tyr

Asp

Gly

His

Arg

Gly

Thr

Pro

Val

Tyt

Pro

Cys

His

805

Gly

Val

Leu

Val

Tyr

885

Ala

Val

Ala

Asn

Val
965

His
Val
fi
Glu
Cys
Leu
Leu
Cys
Thr
Val
Leu
Asp
b
Ser
Tyr
Glu
His
Asn

950

Lys

Glu

Val

695

Val

Leu

Ile

Trp

Ala

175

Cys

Val

Pro

Glu

855

Cys

Cys

Cys

Lys

Thr

935

Ile

Asp

Ile Ile Leu Tyr
680

Val

Gly

Thr

Arg

Asn

760

Ala

Lys

Ser

Tyr

Met

840

Ile

Cys

Lys

Phe

Ser

920

Ala

Thr

Ala

Ser

Met

Pro

Thr

745

Glu

Leu

Thr

Ala

Lys

825

Glu

Thr

Gly

Val

Cys

905

Glu

Ser

Val

Lys

Val Ala

Cys Met
715

Gly Ala

Ala Lys

Gln Gln

Ile Val

Leu Ala
795

Tyr Glu
810

Thr Leu

Leu Leu

Cys Glu

Thr Ala
875

Phe Thr
890

Asp Ala

Ser Cys

Ala Ser

Thr Ala
955

Phe Ile
970

79

Tyr

Ser

700

Cys

Thr

Ala

Pro

Leu

780

Phe

His

Val

Ser

Tyr

860

Glu

Gly

Glu

Lys

Ala

940

Tyr

Tyr

685

Phe

Ala

Val

Ala

Leu

765

Cys

Leu

Val

Asn

Val

845

Lys

Cys L

Val

Asn

Thr

925

Lys

Ala

Gly

Glu

Ile

Arg

Pro

Thr

750

Phe

Asn

Ala

Thr

Ar,

83

Thr

Thr

Tyr

Thr

910

Glu

Leu

Asn

Pro

Leu

Leu

Arg

Phe

735

Tyr

Trp

Cys

Val

Val

815

Pro

Leu

Val

s Asp

Pro

895

Gln

Phe

Arg

Gly

Met
975

Tyr

Leu

Ar

72

Leu

Gln

Leu

Leu

Met

800

Ile

Gly

Glu

Ile

Lys

Phe

Leu

Ala

Val

Asp

Ser
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[0055]

Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile Val Val Tyr Lys Gly Asp
980 985 990

Val

Phe

Ala

His

Lys

Gln

Asn

Val

Ala

Tyr

Asn

Ser

Phe

Cys

Thr

Val

Ala

Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln
995 1000 1005

Gly Asp Ile Gln
folo "7

Asn  Thr
1025

Val Pro
1040

Glu Arg
1055

Ala

Pro

Arg_Val

Thr Leu
1205

Gln Lys
1220

Leu Ile
1235

<2102 22
<211> 1248
<212> PRT

213>

Gln

Tyr

Gly

Thr

Ile

Ala

His

Ser

Thr

Gln

Gln

Pro

Gly

Ile

Leu

Leu

Ser

Ala

Asn

Ser

Pro

Ser

Lys

Ile

Ile

Val

Lys

Val

Thr

Ile

Ser

Val

Gln

Ser

Pro

Ile

Ser

Ser

Lys

Arg G

Ser

Cys

Asp

Gln

Gly

Val

A
1075

Leu
1030

Ala
1045

Leu
1060

Val
1075

As
1090

Leu
1105

Artificial Sequence

Thr

Gln

Pro

Gln

Arg

Ile

Thr

Phe

Lys

Ala

Ser

Thr

Ile

Ile

Val

Leu

Pro Glu Ser

Arg

Ser

His

Ala

Pro

Asp

Gly

Cys

Glu

Thr

Gln

Val

Ser

Gly

Cys

80

Pro

Gly

Thr

Met

Asp

Met

Gly

Ala

Ile

Ala

Val

Asn

Ala

Leu

Val

Ala

Phe

Ala

Asn

Ala

Ser

Val

Val

Glu

Leu

His

Tyr

Thr

Val

Ser

Lys Asp Val Tyr
1020

Ala
1035

Lys
1060

Pro
1065

Ala
1125

His

1140

Val
1230

Phe
1245

Gly Thr

Tyr Trp

Phe Gly

Ala Val

Phe Thr

Glu Val

Ile Ile

Ser Met

Glu Gly

Ser Ala

Ala Ala

Ala Ser

Met Ser

Ala Val

Ser Arg

Val

Leu

Cys

Gly

Arg

Pro

Lys

Thr

Asn

Glu

Glu

His

Trp

Ala

His



CN 104918952 B

FF

5l %=

56,/90 Tl

[0056]

{2200
(223> proteins

<400> 22
Met Glu Phe
1

Arg Pro Trp

Arg
Asn
Arg
65

Thr
Lys
Cys
Leu
145
Asp
Lys
Ala
Lys
Val
225
Ser

Gly

Asn

Pro

Lys

Asn

Lys

Ile

Val

130

Asn

Leu

Phe

Val

Pro

210

Ala

Val

Ala

Thr

Gln
35

5 Leu

Asn

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

1le

Val

Glu

Thr
275

Ile

Thr

20

Arg

Thr

Lys

Lys

100

Glu

Asp

Asp

Cys

His

180

Tyr

Asp

Val

Thr

Glu

260

Phe

C-E3-E2-6K-El1 strain 05. 61

]

Pro

Gln

Met

Lys

Arg

Val

Lys

Leu

Ala

165

Glu

Ser

Ser

Leu

Trp

245

Trp

Arg Pro Thr

Ala Gly Gln
40

Arg

Gln
70

s Gln

Arg

Lys

Val

Ala

150

Gln

Lys

Gly

Gly

Gly

230

Asn

Ser

Ala

55

Lys

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

215

Gly

Lys

Leu

Pro Cys Ser

Val

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Ar

20

Pro

Ala

Asp

Ala

Gln
280

Ile
25

Leu
Pro
Lys
Lys
Met
105
Gly
Pro

Ala

Val

Ile
Asn
Ile
[le

265

Pro

Pro Thr Gln Thr Phe Tyr Asn
b 10

Gln Val
Ala Gln
Gln Gln
Gln Gln
75
Lys Lys
Cys Met
Lys Val
Ala His
Phe Lys

155
His Met
170
Tyr Tyr
Thr Ile
Phe Asp
Glu Gly

2
Val Thr
250

Pro Val

Pro Cys

81

Arg
1le
Leu
Lys
60

Ala
Pro
Lys
Thr
Val
140
Arg
Lys
Asn
Pro
Asn
220
Ala
Lys

Met

Thr

Arg

Arg

Ile

Pro

Pro

Ala

Ile

Lys

Ser

Ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Pro
285

Tyr

Pro

30

Ser

Arg

Gln

Gln

Glu

110

Tyr

Gly

Ser

Asp

His

190

Gly

Gly

Thr

Thr

Leu

270

Cys

Arg

Ala

Arg

Asn

Ala

Thr

Ala

Arg

Ala

Pro

235

Leu

Cys

Pro

Pro

Val

Asn

Asn
80

s Lys

Asp

Cys

Ile

Tyr
160

s Gly

Gly

Val

Leu

240

Glu

Ala

Tyr



CN 104918952 B

F 5l

=

57/90 Bl
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Glu Lys
290
Arg Pro
30%
His Arg
Thr Arg
Cys His
Gly Thr

370

Asp Ser
38
Ala Asp
Thr Ile
Gly Glu
Ser Cys
150
Lys Phe
Tyr Val
Pro Pro

Val Lys

Gly G
5

[3:Tep]
1]
e

-
]

o)
o

Gln Tyr

Lys Gly

Glu

Gly

Gln

Pro

Ser

355

Leu

His

Ala

Thr

Thr

435

Thr

His

Gln

Asp

Ile

Ser

Val

Asn

Lys

Pro Glu Glu Thr
295

Tyr

Arg

Tyr

340

Pro

Lys

Asp

Glu

Gly

Leu

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Ser

Ile
580

Tyr Gln
310
Arg Ser

32

Leu Ala
Val Ala
Ile Gln

Trp Thr
390

Arg Ala

405

Thr Met
Thr Val
Pro Phe

Arg Pro
470

Thr Ala
485

Pro Asp
Val Asn
Glu Gly

Gln Cys
550

Pro Leu
6

o
w

His Ile

Leu

Thr

His

Leu

Val

375

Lys

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Leu

935

His

Val

Pro

Leu Arg Met Leu

Leu Gln

Lys Asp

Cys Pro
345

Glu Arg
360

Ser Leu

Leu Arg

Leu Phe

His Phe
425

Phe Thr
440

His Asp

His Gly

Thr Thr

Thr Leu

505
Gln Thr
520
Thr Thr
Ala Ala

Pro Arg

Phe Pro
585

Ala Se

Asn

330

Asp

Ile

Gln

Tyr

Val

410

Ile

Asp

Pro

Lys

Glu

490

Met

Val

Thr

Val

Asn

570

Leu

82

r
315
Phe
Cys
Arg
Ile
Met
395
Arg
Leu
Ser
Pro
Glu
475
Glu
Ser
Arg
Asp
Thr
295

Ala

Ala

Glu

300

Leu

Asn

Gly

Asn

Gl

38

Asp

Thr

Ala

Arg

Val

460

Leu

Ile

Gln

Tyr

Lys

540

Asn

Glu

Asn

Asp

Thr

Val

Glu

Glu

365

Ile

Asn

Ser

Pro

Glu

Gln

Leu

Val

Asn

Cys

Tyr

Gl

35

Ala ’

Lys

His

Ala

Cys

430

Ile

Gly

Cys

Val

Gly

Thr
590

Val

Ser

Thr

Met

Pro

415

Pro

Ser

Arg

Ser

Gly

Asn

Asn

Met

Pro

320

Ala

Ser

Asp

Asp

Pro

400

Cys

Lys

His

Glu

Thr

480

Met

Asn

Cys

Asn

Tx

o6

Arg

Arg
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Val Pro Lys

Ile Met
610

Met Gly

625

Glu Val

Asn Asn

Ala His

Pro Thr
690

Ser Met
705

Cys Ile
Leu Ser
Glu Ala

Gln Ala
770

Arg Leu
Ser Val
Pro Asn
Tyr Ser
o

Pro Ser
865

Asn Leu

Glu

Val

Glu

Gly

Met

Val

Thr

Leu

Leu

Leu

Gly

Thr

Pro

835

Leu

Pro

Pro

Ala Arg Asn

Leu

Glu

Leu

Pro

660

His

Thr

Gly

Pro

Ile

740

Ile

Ile

Pro

Ala

Val

820

Met

Ser

Tyr

Asp

Met Trp Gly Gly

Tyr

Pro

Thr

645

Tyr

Pro

Val

Met

Tyr

725

Cys

Tyr

Pro

Cys

His

805

Gly

Val

Leu

Val

Tyr

885

Ala

Pro Asp
Asn Tyr
630

Val Pro
Lys Tyr
His Glu
Val Val

6

Ala Ala
710

Glu Leu
Cys Tle
Leu Trp
Leu Ala

775
Cys Cys
790
Thr Val
Val Pro
Leu Glu
Asp Tyr

855
Lys Cys
870

Ser Cys

Tyr Cys

His

Gln

Thr

Trp

Ile

680

Val

Gly

Thr

Arg

Asn

760

Ala

Lys

Ser

Tyr

Met

840

Ile

Cys

Lys

Phe

Pro Thr Val
600

Pro

Glu

Glu

Pro

665

Ile

Ser

Met

Pro

Thr

745

Glu

Leu

Thr

Ala

Lys

825

Glu

Thr

Gly

Val

Cys

Thr

Thr

Glu

Gly

650

Gln

Leu

Val

Gln

Ile

Leu

Tyr

810

Thr

Leu

Cys

Thr

Phe

890

Asp

83

Tyr

Leu

Tr

63

Leu

Leu

Tyr

Ala

Met

715

Ala

Lys

Gln

Val

Ala

795

Glu

Leu

Leu

Glu

Ala

875

Thr

Ala

Gly Ly

Leu

620

Val

Glu

Ser

Tyr

Thr

700

Cys

Thr

Ala

Pro

Leu

780

Phe

His

Val

Ser

Tyr

860

Glu

Gly

Glu

Met

Val

Thr

Tyr

685

Phe

Ala

Val

Ala

Leu

765

Cys

Leu

Val

Asn

Val

845

Lys

Cys

Val

Asn

Asn
Tyr
His
Thr
Asn
670
Glu
Ile
Arg
Pro
Thr
750
Phe
Asn
Ala
Thr
Ar

83

Thr
Thr
Lys

Tyr

Thr

Gln

Arg

Lys

Trp

655

Gly

Leu

Leu

Arg

Phe

735

Tyr

Trp

Cys

Val

Val

815

Pro

Leu

Val

Asp

Pro

895

Gln

Val

Asn

Lys

Gly

Thr

Tyr

Leu

Ar

72

Leu

Gln

Leu

Leu

Met

800

Ile

Gly

Glu

Ile

Leu
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900

Ser Glu Ala His

915

Ser Ala Tyr Arg
930

Leu Tyr Gln Gly
945

His

Ser

Val

Phe

Ala

His

Lys

Gln

Asn

Val

Ala

Tyr

Asn

Ser

Phe

Cys

Ala Val Thr

Ala Trp Thr
980

905

Val Glu Lys Ser Gl
920

Ala

Asn

Val

965

Pro

Tyr Asn Met Asp
995

Gl
]0%0

Asn
1025

Val
1040

Glu
1055

Met
1085

Val
1100

Ala
1145

Gln
1160

Asp

Thr

Pro

Arg

Ala

Pro

Asp

Thr

Ala

Val

Leu

Val

Pro

Ile

Gln

Tyr

Gly

Thr

Ile

Ala

His

Ser

Thr

Gln

Gln

Pro

Gln

Leu

Ser

Ala

Asn

Ser

Pro

Ser

Lys

Ile

Ile

Val

Lys

His

Asn

950

Lys

Phe

Tyr

Ser

Val

Gln

Ser

Pro

Ile

Ser

Ser

Lys

Arg

Ser

Cys S

Asp

Thr Ala Se

935

Ile Thr

Asp Ala Ly

Asp Asn Ly
985

Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln
1000 1005

Ar
1015

Leu
1030

Ala
1045

Leu
1060

Val
1075

As
1090

Leu
1105

As
1120

Thr

Gln

Pro

Gln

Arg

Ile

Thr

Phe

Lys

Ala
0

Ser

Thr

Ile

Val

u Ser Cys

r Ala Ser A
940

Thr Ala T

955

s Phe Ile V
970

s Ile Val Val Tyr

Pro Glu Ser

Arg

Ser

His

Ala

Pro

Asp

Gly

Cys

Glu

Thr

Gln

Val

Pro

Gly

Thr

Val

Glu

Met

Gly

Ala

Ile

Ala

Val

Asn

84

Ala

Phe

Ala

Asn

Ala

Ser

Val

Val

Glu

Leu

His

Tyr

910

la Lys Leu Arg Val
yr Ala Asn Gly ASB
96

al Gly Pro Me; Ser

975

Lys Thr Glu Phe Ala
925

Lys Gly Asp
990

Lys Asp Val Tyr
1020 B ¥

Ala Gly Thr
1035

Lys Tyr Trp
1050

Pro Phe Gly
1065

Cys Ala Val
Ala Phe Thr
Cys Glu Val
Tle Tle
His Ser Met
Val Glu Gly

Ala Ser Ala

Cys Ala Ala
1185

Pro Ala Ser
1200

Val

Leu

Cys

Gly

Arg

Pro

Lys

Thr

Asn

Glu

Glu

His
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[0060]

Thr Thr Leu Gly Val Gln Asp Ile Ser Ala Thr Ala Met Ser Trp
1205 1210 1215

Val

Ala

Gln
1220

Leu
123

<2107
211>
<212>
213>

<2207
<2235

<400>
Tet Glu Phe

Arg

Arg

Asn

Arg

65

Thr

Lys

Cys

Leu

Asp

Lys

Ala

Pro

Pro

Lys

50

Lys

Asn

Lys

Ile

Val

130

Asn

Leu

Phe

Val

5

23
1248
PRT

225

Artificial Sequence

proteins C-E3-E2-6K-El1 strain 05. 209

23

Trp

Gln

35

Leu

Asn

Gln

Pro

115

Gly

Ala

Glu

Thr

Gln
195

Lys Pro Gly

Ile

Thr

20

Arg

Thr

Lys

Lys

100

Glu

Asp

Asp

Cys

His

180

Tyr

Asp

Pro
5

Pro
Gln

Met

Lys

Arg

Val

Lys

Leu

Ala

165

Glu

Ser

Ser

Thr
Arg
Ala
Arg

Gln
70

s Gln

Arg

Lys

Val

Ala

150

Gln

Lys

Gly

Gly

Gln

Pro

Gly

Ala

85

Lys

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

Arg

Thr

Thr

Gln

40

Val

Gln

Pro

Arg

Lys

Leu

Pro

Glu

Ar

20

Pro

Phe

Ile

25

Leu

Pro

Lys

Lys

Met

105

Gly

Pro

Ala

Val

185

Phe

Ile

Tyr Asn
10

Gln Val
Ala Gln
Gln Gln
Gln Gln

75

Lys Lys
Cys Met
Lys Val

Ala His

Phe

—

ys
ab

His Met
170
Tyr Tyr

Thr Ile

Phe Asp

85

Arg

Ile

Leu

60

Ala

Pro

Lys

Thr

Val

140

Arg

Lys

Asn

Pro

Asn

45

Arg

Arg

Ile
45

s Pro

Pro

Ala

Ile

Lys

Ser

Ser

Trp

Thr

205

Lys

Tyr

Pro

30

Ser

Arg

Gln

Gln

Glu

110

Tyr

Gly

Ser

Asp

His

190

Gly

Gly

Gln
15

Arg
Ala
Arg
Asn
Lys
Asn
Ala
Thr
Lys
Ala
175
His
Ala

Arg

Lys Ile Thr Gly Gly Val Gly Leu Val Val Ala Val Ala
1225 1230

Ile Leu Ile Val Val Leu Cys Val Ser Phe Ser Arg His
1240 1245

Pro

Pro

Val

Asn

Asn

80

Lys

Asp

Cys

Ile

Tyr

160

Ser

Gly

Gly

Val
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Val
225

Ser
Gly
Asn

Glu

Cys
Gly
555
Ala
Thr
Gly
Ser
i
Tyr
Pro

Val

210

Ala

Val

Ala

Thr

Lys

290

Pro

Arg

Arg

His

Thr

370

Ser

Asp

Ile

Glu

Cys

450

Phe

Val

Pro

Lys

Ile

Val

Glu

Thr

275

Glu

Gly

Gln

Pro

Ser

355

Leu

His

Ala

Thr

Thr

435

Thr

His

Gln S

Asp

) Lo
—t

Val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

Asp

His

Ser

Thr
500

Thr

Leu

Tr
24

Trp

Pro

Glu

Tyr

Ar

32

Leu

Val

Ile

Trp

Arg

40

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

215
Gly Gly
230
Asn Lys
Ser Leu
Cys Ser
Glu Thr
295
Leu
Ser Thr
Ala His
Ala Leu
Gln Val

375
Thr Lys
390
Ala Gly
Met Gly
Val Gly
Phe His
455
Pro Arg
470
Ala Ala

Asp Arg

Asn Gly

Ala Asn
Asp Ile
Ala Ile

265

Gln Pro
280

Leu Arg
Leu Gln
Lys Asp
Cys Pro

345

Glu Arg
360

Ser Leu
Leu Arg
Leu Phe
His Phe

425
Phe Thr
440
His Asp
His Gly

Thr Thr

Thr Leu
0

@
[43]

Gln Thr
520

Glu

Pro

Met

Ala

Asn

330

Asp

Ile

Gln

Tyr

Val

410

Ile

Asp

Pro

Lys

Glu

490

Met

Val

86

Gly

235

Thr

Val

Cys

Leu

315

Phe

Cys

Arg

Ile

Met

395

Arg

Leu

Ser

Pro

Glu

475

Glu

Ser

Arg

220

Ala

Lys

Met

Thr

Glu

300

Leu

Asn

Gly

Asn

Gl

38

Asp

Thr

Ala

Arg

Val

460

Leu

Ile

Gln

Tyr

Arg

Ile

Cys

Asp

Thr

Val

Glu

Glu

365

Ile

Asn

Ser

Arg

Lys

445

Ile

Pro

Glu

Gln

Lys
525

Thr
Thr
z
Cys
Asn
Cys
Tyr
6Ly
Ala
Lys
His
Ala
Cys
430
Ile
Gly
Cys
Val
Ser

210

Cys

Ala

Pro

255

Leu

Cys

Val

Ser

Lys

His

Thr

Thr

Met

Pro

415

Pro

Ser

Arg

Ser

His

495

Gly

Asn

Leu
240
Glu
Ala
Tyr
Met
Pro
320
Ala
Ser
Asp
Asp
Pro
400
Cys
Lys
His
Glu
Thr
480
Met

Asn

Cys
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Gly

Val

Ile

Met

625

Glu

Asn

Ala

Pro

Ser

705

Cys

Leu

Glu

Gln

Arg

785

Ser

Pro

Gly
230
Lys
Tyr
Gly
Pro
Met
610
Gly
Val
Asn
His
Thr
690
Met
Ile
Ser
Ala
Ala
770
Leu

Val

Asn

Ser

Val

Asn

Lys

Val

Glu

Gly

Met

Val

Thr

Leu

Ala

755

Leu

Leu

Gly

Thr

Asn Glu
Asp Gln
Ser Pro
265
Ile His
Ala Arg
Leu Tyr
Glu Pro
Leu Thr
Pro Tyr
660
His Pro
Thr Val
Gly Met
Pro Tyr

725

Ile Cys
740

Ile Tyr

Ile Pro

Pro Cys

Ala His
805

Val Gly
820

Gly

Asn
Pro
Asn
630
Val
Lys
His
Val
Ala
710
Glu
Cys
Leu
Leu
Cys

790

Thr

Leu

535

His

Val

Pro

Pro

As

61

Tyr

Pro

Tyr

Glu

Val

695

Ala

Leu

Ile

Trp

Ala

775

Cys

Val

Pro

Thr Thr Thr Asp

Ala
Pro
Phe
Thr
600
His
Gln
Thr
Trp
Ile
680
Val
Gly
Thr
Arg
Asn
760
Ala
Lys

Ser

Tyr

Ala Val

Arg Asn
570

Pro Leu
8

o
(4]

Val Thr
Pro Thr
Glu Glu
Glu G
6.
Pro Gln
665
Ile Leu
Ser Val
Met Cys
Pro Gly
Thr Ala
745
Glu Gln
Leu Ile
Thr Leu

Ala Tyr
810

Lys Thr

87

o=
o

Ala

Ala

Tyr

Leu

Trp

635

Leu

Leu

Tyr

Ala

Met

715

Ala

Lys

Gln

Val

Ala

795

Glu

Leu

Lys

240

Asn

Glu

Asn

Gly

Leu

620

Val

Glu

Ser

Tyr

Thr

700

Cys

Thr

Ala

Pro

Leu

780

Phe

His

Val

Val
His
Leu
Val
605
Ser
Met
Val
Thr
Tyr
Phe
Ala
Val
Ala
=
Cys
Leu

Val

Asn

Ile

Lys

Gly

Thr

590

Asn

Tyr

His

H M ol |-

Asn
670
Glu
Tle
Arg
Pro
Thr
750
Phe
Asn

Ala

Thr

A
830

Asn

Lys

Asp

575

Cys

Gln

Arg

Lys

Leu

Arg

Phe

735

Tyr

Trp

Cys

Val

Val

815

Pro

Asn

Tr

o6

Arg

Arg

Val

Asn

Lys

640

Gly

Thr

Tyr

Leu

Arg

720

Leu

Gln

Leu

Leu

Met

800

Ile

Gly
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Tyr

Pro

Pro

865

Asn

Met T

Ser

Ser

Leu

945

His

[72]

er

Val

Phe

Ala

His

Lys

Gln

Asn

Val

Ala

Ser
Thr
850

Ser

Leu

Glu

Ala

930

Tyr

Ala

Ala

Tyr

Pro Met Val

835

Leu Ser Leu

Pro Tyr Val

Pro Asp

T
885

Gly Gly

900

Ala
915

His Val

Tyr Arg Ala

Gln Gly Asn

Val
965

Val Thr

Thr
980

Trp Pro

Asn Met Asp

995

Ala T

Leu

Asp

Lys

Ser

Tyr

Glu

His

Asn

950

Lys

Phe

Tyr

Gly Asp Ile Gln Ser
1010

Asn

1025

Val
1040

Met
1085

Val
1100

Vs
1115

Thr GIn Leu

Pro Tyr Ser

Arg Gly Ala

Ala Thr Asn

Pro Ile Ser

Asp Ala Pro

Thr His Ser

Val

Gln

Ser

Pro

Ile

Ser

Ser

Glu

Tyr

Cys

Cys

Cys

Lys

Thr

935

Ile

Asp

Asp

Pro

Arg

1015

Leu

103

Ala
104

Leu
106

Val
107

A
105

Leu
110

As
11

Met Glu Leu

840

Ile Thr Cys

Cys Gly Thr

Val Phe

Lys
890

Phe Cys Asp

905

Ser Glu Ser

920

Ala Ser Ala

Thr Val Thr

Ala Phe

970

Lys

Asn Ile

L
85

Pro Phe Gly Ala Gly Arg Pro Gly Gln
1000 1055

Gln

Arg
0

Pro Ser

5

Gln
0

His

Arg Ala

5

Ile
0

Pro

Thr

Asp
5

Gly
0

88

Thr Pro Glu Ser Lys
1020
Pro
Gly
Thr
Val
Glu
Met

Gly

Val
845

Leu Ser Thr

Glu Tyr Lys Thr

860

Glu Cys Lys

Gly Val Tyr

Glu

Asn T

Thr
925

Cys Lys Glu

Ala
940

Ser Lys Leu

Ala
955

Tyr Ala Asn

Ile Val Gly Pro

Val Val Tyr

L
550

Ala
1035

Phe Tyr

L
1050

Pro
1065

Ala Phe

Cys Ala

1080

Asn

Ala
1095

Phe

Cys Glu

1110

Ala
1125

Ile

Leu

Val

Asp

Pro

895

Gln

Phe

Arg

Gly

Met

975

Gly

Ala Gly Thr

Trp

Gly

Val

Thr

Val

Ile

Glu

Ile

Lys

880

Phe

Leu

Ala

Val

As

96

Ser

Asp

Asp Val Tyr

Val

Leu

Cys

Gly

Arg

Pro

Lys
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Tyr Ala Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser Met Thr
1130 1135 1

Asn Ala Val
1145

Ser Gln Leu
0

Phe Arg Val

Cys His Pro
0

Thr Thr Leu
12056

Val Gln Lys
1220

Ala Leu Ile
1235

<210> 24
<211> 1248
{212> PRT

Thr Ile
Gln Ile Ser Ph

11
Gln Val Cys Ser Thr Gln
Pro Lys Asp His 1Ile Val
Gly Val Gln Asp TIle Ser
Ile Thr Gly Gly Val Gly

Leu Ile Val Val Leu Cys

1240

<213> Artificial Sequence

220>

(223> proteins C-E3-E2-6K-E1

<400> 24
Tet Glu Phe

Arg Pro Trp

Arg Pro Gln
35

Asn Lys Leu

1) ] g
o

Arg Lys Asn
65

Thr Asn Gln

Lvs Lys Pro

Cys Ile Phe
115

Leu Val Gly
130

Ile

Thr

20

Arg

Thr

Lys

Lys

Gly

100

Glu

Asp

Pro Thr Gln Thr
5
Pro Arg Pro Thr

Gln Ala Gly Gln
40

Met Arg Ala Val
55

Lys Gln Lys Gln
70
Lys Gln Pro Pro
85
Arg Arg Glu Arg
Val Lys His Glu
120

Lys Val Met Lys
135

Arg Glu Ala Glu

Ser Thr

Phe

Ile

25

Leu

Pro

Lys

Lys

Met

105

Gly

Pro

strain 05.

Tyr
10

Gln
Ala
Gln
Gln
Lys
90

Cys

Lys

Ala

89

Ile

Ala

Val

Asn

Ala

Leu

Val

115

Asn

Val

Gln

Gln

Gln

75

Lys

Met

Val

His

His Cy
11

Glu Val Glu Gly Asn

Leu Ala Ser Ala Glu

Ala Ala Glu

Tyr Pro Ala Ser His

1200

Thr Ala Met Ser Trp

1215

Val Val Ala Val Ala

1230

Ser Phe Ser Arg His

1245

Arg Arg Tyr Gln Pro
J

Ile Arg Pro Arg Pro
30

Leu Ile Ser Ala Val
45

Lys Pro Arg Arg Asn

Ala Pro Gln Asn Asn
80

Pro Ala Gln Lys Lys

Lys Ile Glu Asn Asp
110

Thr Gly Tyr Ala Cys
125

Val Lys Gly Thr Ile
140
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As

145
Asp
Lys
Ala
Lys
Val
225
Ser
Gly
Asn
Glu
Ar

30

His
Thr
Cys
Gly
As

38

Ala
Thr

Gly

Asn

Leu

Phe °

Val

Pro G

210

Ala
Val
Ala
Thr
553
Pro
Arg
Arg
His
Thr
370
Ser
Asp
Ile

Glu

Ala

Glu

Ile

Val

Glu

Thr

275

Glu

Gly

Gln

Pro

Ser

355

Leu

His

Ala

Thr

Thr
435

Asp

Cys

His

Tyr

Asp

Val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

Asp

Glu

Gl

42

Leu

Glu

Ser

Ser

Leu

TE

24

Trp

Pro

Glu

Tyr

Ar
32

Ala Lys
150

Gln Ile

Lys Pro

Gly Gly

Gly Ar
21

Gly Gly
23

Asn Lys

Ser Leu

Cys Ser

Glu Thr
295

Gln Leu
310

Ser Thr

Leu Ala His

Val

Ile

Trp

Ar

40

Thr

Thr

Ala Leu

Gln Val
375

Thr Lys
390
Ala Gly

Met Gly

Val Gly

Leu Ala Phe Lys

Pro

Glu

Ar

20

Pro

Ala

Asp

Ala

Gln

280

Leu

Leu

Lys

Cys

Glu

360

Ser

Leu

Leu

His

Phe T

440

Val

Gly '

185

Phe

Ile

Asn

Ile

Pro

Arg

Gln

Asp

Pro

345

Arg

Leu

Arg

Phe Asp
Glu Gl
23%

Val Thr

> Pro Val

Pro Cys
Met Leu
Ala Ser
315
Asn Phe
330
Asp Cys
Ile Arg
Gln Ile
Tyr Met

395

Val Arg
410

Ile Leu

Asp Ser

90

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Met

Thr

Glu

300

Leu

Asn

Gly

Asn

Gly

Asp

Thr

Ala

Arg

Trp
Thr
205
Lys
Arg
Ile
Cys
Pro
285
Asp
Thr
Val
Glu
Glu
365

Ile

Arg

Lys
445

Ser
Asp
His
190
Gly
Gly
Thr
Thr
Leu
27

Cys
Asn
Cys
Tyr
Gl

35

Ala
Lys
His

Ala

C
130

Ile S

Ala

Arg

Ala

Pro

255

Leu

Cys

Val

Ser

Thr

Met

Pro

415

Pro

Tyr

160

Ser

Gly

Gly

Val

Leu

24

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp

Asp

Pro

400

Cys

Lys

His
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Ser Cys
450

Lys Phe
465

Tyr Val
Pro Pro
Val Lys

Gly Gly
530

Cys Lys
545

Gln Tyr
Lys Gly
Val Pro

Ile Met
610

Met Gly
625

Glu Val
Asn Asn
Ala His
Pro Thr

690

Ser Met
705
Cys Ile

Leu Ser

Glu Ala

Thr

His

Gln

Asp

Ile

915

Ser

Val

Asn

Lys

Lys

Leu

Glu

Val

Glu

Gly

Met

Val

Thr

Leu

Ala

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Ser

Ile

580

Ala

Leu

Glu

Leu

Pro

660

His

Thr

Gly

Pro

Ile

740

Ile

Pro

Arg

Thr

485

Pro

Val

Glu

Gln

Pro

565

His

Arg

Tyr

Pro

Thr

645

Tyr

Pro

Val

Met

Tyr

725

Cys

Tyr

Phe

Pro

470

Ala

Asp

Asn

Gly

Cys

530

Leu

Ile

Asn

Pro

Asn

630

Val

Lys

His

Val

Ala

Glu

Cys

Leu

His His Asp
455

Gln His Gly

Ala Thr Thr

Arg Thr Leu

505

Gly Gln Thr
520

Thr Thr

o
oM
[ f =

His Ala Ala

Val Pro Arg A

Pro Phe Pro
585

Pro Thr Val
600

Asp His Pro

Tyr Gln Glu

Pro Thr Glu

Tyr Trp Pro
665

Glu Ile Ile
680

Val Val Ser
695

Ala Gly Met
Leu Thr Pro
Ile Arg Thr

745

Trp Asn Glu

Pro

Lys

Glu
490

Met S

Val

Thr

Thr

Thr

Glu

Leu

Val

Cys

Gly

730

Ala

Gln

91

Pro
Glu
475

Glu

Arg

Asp

Thr

955

Ala

Ala

Tyr

Leu

Tr

63

Leu

Leu

Tyr

Ala

Met

Ala

Lys

Gln

Val
460
Leu
Ile
Gln
Tyr
Lys
540
Asn
Glu
Asn
Gly
Leu
620
Val
Glu
Ser
Tyr
Thr
700
Cys
Thr

Ala

Pro

Ile

Pro

Glu

Gln

Lys

5256

Val

His

Leu

Val

Ser

Met

Val

Thr

Tyr

685

Phe

Ala

Val

Ala

Leu

Gly Arg
Cys Ser
Val His

495

Ser Gly
510

Cys Asn
Ile Asn
Lys Lys
Gly As
STE
Thr Cys

290

Asn Gln
Tyr Arg
His Lys
Thr
Asn Gly

670

Glu Leu
Ile Leu
Arg Arg

Pro Phe
735

Thr Tyr
750

Phe Trp

Glu

Thr

480

Met

Asn

Cys

Asn

Trp

560

Arg

Arg

Val

Asn

Lys

640

Gly

Thr

Tyr

Leu

Arg

T2

Leu

Gln

Leu
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Pro

Tyr

Pro

Pro

865

Asn

Met

Ser

Ser

Leu

945

His

Ser

Val

Phe

Ala

His

Lys

Ala

770

Leu

Val

Asn

Ser

Thr

850

Ser

Leu

Trp

Glu

Ala

930

Tyr

Ala

Ala

Tyr

Gly Asp Ile Gln Ser Arg
1010 10%5
Asn
1025
Val Pro Tyr Ser Gln Ala
1040 1045

Glu Arg Gly Ala Ser Leu
1055 1060

755

Leu Ile

Leu Pro

Gl y Ala

Thr Val
820

Pro Met
835

Leu Ser

Pro Tyr

Pro Asp

Gly G1

90

His

Tyr Arg

Gln Gly

Val Thr

Trp Thr
980

Asn Met
995

Thr Gln Leu Val Leu
1030

Pro

Cys

His

805

Gly

Val

Leu

Val

Tyr

885

Ala

Val

Ala

Asn

Val

965

Pro

Asp

Leu Ala
775

Cys Cys
790
Thr Val
Val Pro
Leu Glu
Asp Tyr
855
Lys Cys
Ser Cys
Tyr Cys
Glu Lys
His Thr
935
Asn Ile
95
Lys Asp

Phe Asp

Tyr Pro

760

Ala

Lys

Ser

Tyr

Met

840

Ile

Cys

Lys

Phe

Ser

920

Ala

Thr

Ala

Asn

Pro Phe Gly Ala Gly A

Leu
Thr
Ala
8%
Glu
Thr
Gly
Val
5
Glu
Ser
Val

Lys

L .
985

1000

Ile Val

Leu Ala
795

Glu

Thr Leu

Leu Leu

Cys Glu

Thr Ala

875

Phe Thr
890

Asp Ala

Ser Cys

Ala Ser

Thr Ala

955

Phe Ile
970

Leu

780

Phe

His

Val

Ser

Tyr

Glu

Gly

Glu

Lys

Ala

940

Tyr

Val

Leu

Val

Asn

Val

845

Lys

Cys

Val

Asn T

Thr
925
Lys

Ala

Gly

Ile Val Val Tyr

92

Gln Arg Pro Ala Ala
103

Gln His Thr Ala Pro
10

10

2

Pro Ser Gly Phe Lys
1050

o

65

Asn

Ala

Thr
8

Ar
83
Thr
Thr

Lys

Tyr

Glu
Leu
Asn

Pro

L -
930

Cys

Val

Pro

Leu

Val

Asp

Pro

895

Gln

Phe

Arg

Gly

Met

975

Gly

Leu
Met
800
Ile
Gly
Glu
Ile
Lys
880
Phe
Leu
Ala
Val
As

96

Ser

Asp

rg Pro Gly Gln

3]

Thr Pro Glu Ser Lys Asp Val Tyr
1020

_ Gly Thr Val

Tyr Trp Leu

Phe Gly Cys
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Gln Ile
1070

Asn Met
1085

Val Val
Ala Cy
11
Tyr Ala
Asn Ala
Ser Gln
Phe Ar
1

Cys His
1190

Thr Thr
1205

Val Gln
1220

Ala Leu
1236

210> 2
211> 1
212> B

Ala

Pro

Ala

Val

Leu

Val

Pro

Leu

Lys

Ile

5
248
RT

Thr

Ile

Ala

His

Ser

Thr

Gln

Gln

Pro

Gly

Ile

Leu

Asn

Ser

Pro

Ser

Lys

Ile

Ile

Val

Lys

Val

Thr

Ile

Pro

Ile

Ser

Ser

Lys

Arg G

Ser

Cys

Asp

Gln

Gly

Val

Val
1075

Phe
1165

Ser
1180

Val
1240

<213> Artificial Sequence

<2207

<{223> proteins C-E3-E2-6K-El

<400> 2

5

Arg

Ile

Thr

Phe

Lys

Ala

Ser

Thr

Ile

Ile

Val

Leu

Ala

Pro

Asp

Gly

Cys

Glu

Thr

Gln

Val

Ser

Gly

Cys

Val Asn Cys
1080

Glu Ala Ala
1095

Met Ser Cys
1110

Gly Val Ala
1125

Ala Val His
1140

Ile Glu Val
1155

Ala Leu Ala
1170

Val His Cys
1185

Asn Tyr Pro
1200

Ala Thr Ala
1215

Leu Val Val
1230

Val Ser Phe
1245

strain 06. 27

Tct Glu Phe Ile Bro Thr Gln Thr Phe {5r Asn Arg Arg
o]

Arg Pro

Arg Pro

Asn Lys
o

Arg Lys

Trp Thr Pro Arg Pro Thr Ile
20 25

Gln Arg Gln Ala Gly Gln Leu

35 40

Leu Thr Met Arg %éa Val Pro

Asn Lys Lys Gln Lys Gln Lys

93

Gln Val Ile Arg

Ala Gln Leu Tle

45

Gln Gln Lys Pro
60

Gln Gln Ala Pro

Ala Val

Phe Thr

Glu Val

Ile Ile

Ser Met

Glu Gly

Ser Ala

Ala Ala

Ala Ser

Met Ser

Ala Val

Ser Arg

Tyr Gln Pro
18

Pro Arg Pro

30

Ser Ala Val

Arg Arg Asn

Gln Asn Asn

Gly

Arg

Pro

Lys

Thr

Asn

Glu

Glu

His

Trp

Ala

His
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65

Thr

Lys

Cys

Leu

As

14

Asp

Lys

Ala

Lys

Val

225

Ser

Gly

Asn

Glu

Arg

30

His

Thr

Cys

Gly

Asn

Lys

Ile

Val

130

Asn

Leu

Phe

Val

Pro

210

Ala

Val

His

Thr
370

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

Gly

Ile

Val

Glu

Thr

275

Glu

Gly

Gln

Leu

Lys

Gl

10

Glu

Asp

Asp

Cys

His

Tyr S

Asp

Val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

Arg

Val

Lys

Leu

Ala

165

Glu

Ser

Leu

Tr

24

Trp

Pro

Glu

Tyr

Ar

32

Leu

Val

Ile

70

Gln

Arg

Lys

Val

Ala

150

Gln

Lys

Gly

Gly

Gl

23

Asn

Cys

Glu

Pro

Glu

His

Met

136

Lys

Ile

Pro

Gly

Ar

21

Gly

Lys

- Leu

Ser

Thr
295

Leu

ser Thr

Ala

Ala

Gln

His

Leu

Val
37H

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Ar

20

Pro

Ala

Asp

Ala

Gln

280

Leu

Leu

Lys

Cys

Glu

360

Ser

Lys

Pro

Ala

Val

G1

18

Phe

Ile

Asn

Ile

Ile

Pro

Arg

Gln

Asp

Pro

345

Arg

Leu

75
Lys Lys
90
Cys Met
Lys Val
Ala His
Phe Lys
155
His Met
170
Tyr Tyr
Thr Ile
Phe Asp
Glu G1
535
Val Thr
260
Pro Val
Pro Cys
Met Leu
Ala Ser
315
Asn Phe
330
Asp Cys

Ile Arg

Gln Ile

94

Pro

Lys

Thr

Val

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Met

Thr

Glu

300

Leu

Asn

Gly

Asn

Ala Gln

Ile
Gl

125
Lys
Ser
Ser
Trp
Thr
205
Lys
Arg
Ile
Cys
Pro
285
Asp
Thr
Val

Glu

Glu
110
Tyr
Gly
Ser
Asp
His
Gly
Gly
Thr
Thr
Leu
270
Cys
Asn
Cys
Tyr
Gly
350
Ala

Lys

Ala

Thr

Ala

Arg

Ala

Pro

255

Leu

Cys

Val

Ser

Lys

335

His

Thr

Thr

80

Lys

Asp

Cys

Ile

Tyr

160

Ser

Gly

Gly

Val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp

Asp
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Asp

385

Ala

Thr

Gly

Ser

Lys

465

Tyr

Pro

Val

Gly

45

(&)

Gln

Lys

Val

Ile

Met

625

Glu

Asn

Ala

Ser

Asp

Ile

Glu

Cys

450

Phe

Val

Pro

Lys

Gly

s Lys

Tyr

His

Ala

Thr

Thr

435

Thr

His

Gln

Asp

oo

-

Ser

Val

Asn

Gly Lys:

Pro

Met

610

Gly

Val

Asn

His

Lys

595

Leu

Glu

Val

Glu

Gly

Glu

Gly

Leu

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Ser

Ile

Ala

Leu

Glu

Leu

Pro

660

His

Trp

Arg

405

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

Glu

Gln

Pro

065

His

Arg

Tyr

Pro

Thr

645

Tyr

Pro

Thr

390

Ala

Met

Val

Phe

Pro

470

Ala

Asp

Asn

Gly

Cys

Leu

Ile

Asn

Pro

Asn

630

Val

Lys

His

Lys

Gly

Gly

Gly

Gln

Ala

Arg

Gly

Leu

535

His

Val

Pro

Pro

As

61

Tyr

Pro

Tyr

Glu

Leu

Leu

His

Phe
440

; His

His

Thr

Thr

Gln

520

Thr

Ala

Pro

Phe

Thr

600

His

Gln

Thr

Trp

Ile
680

Arg

Phe

Phe

425

Thr

Asp

Gly

Thr

Leu

50

Thr

Thr

Ala

Arg

Pro

585

Val

Pro

Glu

Glu

Pro

665

Ile

Tyr Met
395

Val Arg
410

Ile Leu
Asp Ser
Pro Pro

Lys Glu
475

Glu Glu
490

Met Ser

Val Arg T

Thr Asp
Val Thr
555
Asn Ala
570
Leu Ala
Thr Tyr
Thr Leu
Glu Trp
635
Gly Leu
650

Gln Leu

Leu Tyr

95

Asp

Thr

Ala

Arg

Val

460

Leu

Ile

Gln

Tyr

Lys

Asn

Glu

Asn

Gly

Leu

620

Val

Glu

Ser

Tyr

Asn

Ser

Arg

Lys

445

Ile

Pro

Glu

Gln

His L

Leu

Val

Lys

605

Ser

Met

Val

Thr

Tyr
685

His

Ala

Cys

Ile

Gly

Cys

Val

Ser
51

5 Cys

Ile

Gly

Thr

590

Asn

Tyr

His

Thr

Asn

670

Glu

Met

Pro

415

Pro

Ser

Arg

Ser

His

Gly

Asn

Asn

5 Lys

Asp

575

Cys

Gln

Arg

Lys

Trp

Gly

Leu

Pro

400

Cys

Lys

His

Glu

Thr

480

Met

Asn

Cys

Asn

Tr

o6

Arg

Arg

Val

Asn

Lys

640

Gly

Thr

Tyr
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Pro
Ser
705
Cys
Leu
Glu
Gln
Ar

78

Ser
Pro
Tyr
Pro
Pro
865
Asn
Met
Ser
Ser
Leu
945
His

Ser

Thr

690

Met

Ile

Ser

Ala

Ala

770

Leu

Val

Asn

Ser

Thr

850

Ser

Leu

Trp

Glu

Ala

Tyr

Ala

Ala T

Met

Val

Thr

Leu

Ala

755

Leu

Leu

Gly

Thr

Pro

835

Leu

Pro

Pro

Gly

Ala

915

Tyr

Gln

Val

Irp

Thr

Gly

Pro

Ile

740

Ile

Ile

Pro

Ala

Val

820

Met

Ser

Tyr

Asp

Gly

His

Arg

Gly

Thr

Thr
980

Val
Met
Tyr
Cys
Tyr

Pro

Gly
Val
Leu
Val
s
Ala
Val
Ala
Asn
Val

965

Pro

Val Val
695

Ala

~
—_—

Glu Leu

Cys Ile

Leu Trp

Leu Ala
775

3 GyS Gys

790

Thr Val
[ =~

Val Pro
Leu Glu
Asp Tyr
8%5
Lys Cys
870
Ser Cys
Tyr Cys
Glu Lys
His Thr

935

Asn Ile
950

Lys Asp

Phe Asp

Val Ser Val Ala

Gly Met

Thr Pro

Arg Thr

745

Asn Glu

760

Ala Leu

Lys Thr

Ser Ala

Tyr Lys

Met Glu

840

Ile Thr

Cys Gly

Lys Val

Phe Cys
905

Ser Glu S

920

Ala Ser

Thr Val

Ala Lys

Asn Lys
985

Cys

Gly

Ala

Gln

Ile

Leu

810

Thr

Leu

Cys

Thr

Phe

890

Asp

Ala

Thr

Phe
970

96

Lys

Gln

Val

Ala

795

Glu

Leu

Leu

Glu

Ala

875

Thr

Ala

Cys

Ser

Ala

955

Ile

Thr

700

Cys

Thr

Ala

Pro

Leu

780

Phe

His

Val

Ser

Tyr

860

Glu

Gly

Glu

Lys

Ala

940

Tyr

Val

Val

Phe

Ala

Val

Ala

Leu

765

Cys

Leu

Val

Asn

Val

845

Lys

Cys

Val

Asn

Thr

925

Lys

Ala

Gly

Tyr

Ile

Arg

Pro

Thr
750

Phe ’

Asn
Ala
Thr
Ar

83

Thr
Thr
Lys
Tyr
Thr
910
Glu
Leu
Asn

Pro

Lys
990

Leu

Arg

Phe

735

Tyr

Trp

Cys

Val

Val

815

Pro

Leu

Val

Asp

Pro

895

Gln

Phe

Arg

Gly

Gly

Leu

Ar

72

Leu

Gln

Leu

Leu

Met

800

Ile

Gly

Glu

Ile

Lys

Phe

Leu

Ala

Val

As

96

Ser

Asp
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Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln
995 1000 1085

Phe Gly Asp Ile Gln Ser
1010

Ala Asn
102

5

His Val
1040

Lys Glu
105

Gln Ile
107

Asn Met
108

Val Val
110

Ala Cys
111

5

0

5

0

Tyr Ala

Asn Ala

Ser Gln
Phe Ar

11
Cys His

Thr Thr
120

Val Gln
1:22

Ala Leu
123

<2107
<2117
212>
213>

220>
223>

<400>

-
J

0

5

26
12
PR

Thr

Pro

Arg

Ala

Pro

Thr

Ala

Val

Leu

Val

Pro

Leu

Lys

48
T

Gln

Tyr

Gly

Thr

Ile

Ala

His

Ser

Thr

Gln

Gln

Pro

Gly

Ile

Leu

Leu Val

Ser Gln

Ala Ser

Asn Pro

Ser Ile

Pro Ser

Ser Ser

Lys Lys

Ile Arg

Ile Ser

Val Cys

Lys Asp

Val Gln

Thr Gly

Ile Val

Arg
1015

Leu
1030

Ala
1045

Leu
1060

Val
1075

As
1090

Leu
1105

Artificial Sequence

proteins C-E3-E2-6K-El

26

Thr

Gln

Pro

Gln

Arg

Ile

Thr

Phe

Lys

Ala

Ser

Thr

Ile

Ile

Val

Leu

Pro Glu Ser

Arg

Ser

His

Ala

Pro

Asp

Gly

Cys

Glu

Thr

Gln

Val

Ser

Gly

Cys

Pro

Gly

Thr

Val

Glu

Met

Gly

Ala

Ile

Ala

Val

Asn

Ala

Leu

Val

Ala

Phe

Ala

Asn

Ala

Ser

Val

Val

Glu

Leu

His

Tyr

Thr

Val

Ser

strain 06. 21

97

Lys
1020
Val
1035

Lys
1050

Pro
1065

Asp Val

Gly Thr

Tyr Trp

Phe Gly

Ala Val

Phe Thr

Glu Val

Ile Ile

Ser Met

Glu Gly

Ser Ala

Ala Ala

Ala Ser

Met Ser

Ala Val

Ser Arg

Tyr

Val

Leu

Cys

Gly

Arg

Pro

Lys

Thr

Asn

Glu

Glu

His

Trp

Ala

His
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[0073]

Met
1
Arg
Arg
Asn
Arg
65
Thr
Lys
Cys
Leu
As
14
Asp
Lys
Ala
Lys
Val
225
Ser
Gly
Asn

Glu

Glu
Pro
Pro
Lys
50

Lys
Asn
Lys
Ile
Val
130
Asn
Leu
Phe
Val
Pro
210
Ala
Val
Ala

Thr

Lys
0

Phe
Trp
Gln
39

Leu
Asn
Gln
Pro
Phe
115
Gly
Ala
Glu
Thr
Gln
195
Gly
Ile
Val
Glu
Thr

275

Glu

Ile

Thr

20

Arg

Thr

Lys

Asp

Cys

His

Tyr

Asp

Val

Thr

Glu

260

Phe

Pro
]
Pro
Gln
Met
Lvs
Lys
&5
Arg
Val
Lvs
Leu
Ala
165
Glu
Ser
Ser
Leu
Tr
24

Trp

Pro

Thr

Arg

Ala

Arg

Gln

70

Gln

Arg

Lys

Val

Ala

150

Gln

Lys

Gly

Cys

Pro Glu Glu

Gln
Pro
Gly
Ala
55

Lys
Pro
Glu

His

Lys
Ile
Pro
Gly
b

Gly
Lys
Leu

Ser

Thr
295

Thr Phe Tyr Asn
10

Thr
Gln
40

Val
Gln
Pro
Arg

Glu
120

- Lys

Leu

Pro

Glu

Ar

20

Pro

Ala

Asp

Ala

Gln

280

Leu

o=
[

Leu

Pro

Lys

Lys

Met

105

Gly

Pro

Ala

Val

185

Phe

Ile

Asn

Ile

Ile

265

Pro

Arg

Gln Val
Ala Gln
Gln Gln
Gln Gln
i)
Lys Lys
90
Cys Met
Lys Val
Ala His
Phe Lys
155
His Met
170
Tyr Tyr
Thr Ile
Phe Asp
Glu Gly
235
Val Thr
250
Pro Val

Pro Cys

Met Leu

98

Arg

Ile

Leu

Pro
Lys
Thr
Val
140
Arg
Lys
Asn
Pro
Asn
220
Ala
Lys
Met

Thr

Glu
300

Arg

Arg

Ile

45

Pro

a Pro

Ala

Ile

Gl

12

Lys

Ser

Ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Pro
285

Tyr
Pro
30

Ser
Arg

Gln

Gln

Tyr
Gly
Ser
Asp
His
190
Gly
Gly
Thr
Thr
Leu
270

Cys

Asn

Gln
15

Arg
Ala
Arg

Asn

Ala
Thr
Lys
Ala
175
His
Ala
Arg
Ala
Pro
255
Leu

Cys

Val

Pro

Pro

Val

Asn

Asn

30

Lys

Asp

Cys

Ile

160

Ser

Gly

Gly

Val

Leu

240

Glu

Ala

Tyr

Met



CN 104918952 B

FF

5

=

74/90 T

[0074]

Arg Pro Gly
305

His

Thr

Cys

Gly

385

Ala

Thr

Gly

Ser

Lys

Tyr

Pro

Val

Gly

Cys

Gln

Lys

Val

Ile

Arg

Arg

His

Thr

370

Ser

Asp

Ile

Glu

Cys

450

Phe

Val

Pro

Lys

Gly

Lys

Tyr

Gly

Pro

Met

Gln

Pro

Ser

355

Leu

His

Ala

Thr

His

Gln

Asp

Ser

Val

Asn

Lys

Lys

Leu

Tyr

Arg

Tyr

340

Pro

Lys

Asp

Glu

Gly

420

Leu

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Ser

Ile

280

Ala

Leu

Tyr Gln Leu Leu Gln
310

Arg
32b
Leu
Val

Ile

Trp

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

Glu

Gln

Pro

565

His

Arg

Tyr

Ser

Ala

Ala

Gln

Thr

390

Ala

Met

Val

Phe

Pro

470

Ala

Asp

Asn

Gly

Cys

Leu

Ile

Asn

Thr

His

Leu

Val

375

Lys

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Leu

535

His

Val

Pro

Pro

Lys

Cys

Glu

360

Ser

Leu

Leu

His

Phe

440

His

His

Thr

Thr

Gln

220

Thr

Ala

Pro

Phe

Thr
600

Asp

Pro

345

Arg

Leu

Arg

Phe

Phe

425

Thr

Asp

Gly

Thr

Leu

505

Thr

Thr

Ala

Arg

Pro

o985

Val

Pro Asp His Pro

Ala Ser Leu
315

Asn

330

Asp

Ile

Gln

Tyr

Val

410

Ile

Asp

Pro

Lys

Glu

490

Met

Val

Thr

Val

Asn

a70

Leu

Thr

Thr

99

Phe

Cys

Arg

Ile

Met

395

Arg

Leu

Ser

Pro

Glu

475

Glu

Ser

Arg

Asp

Thr

955

Ala

Ala

Tyr

Leu

Asn

Gly

Asn

Gly

380

Asp

Thr

Ala

Arg

Val

460

Leu

Ile

Gln

Tyr

Lys

540

Asn

Glu

Asn

Gly

Leu

Thr Cys
Val Tyr
Glu Gly
360
Glu Ala
365
Ile Lys
Asn His
Ser Ala
Arg Cys
430
Lys Ile
Tle Gly
Pro Cys
Glu Val
Gln Ser

510

Lys Cys
25

w

Val Ile

His Lys

Leu Gly

Val Thr

290

Lys Asn

Ser Tyr

Ser

Lys
335

His §

Thr

Thr

Ser

Arg

Ser

His

495

Gly

Asn

Asn

Lys

As

57

Cys

Gln

Arg

Pro
320

Ala

Asp

Asp

Pro

400

Cys

Lys

His

Glu

Thr

480

Met

Asn

Cys

Asn

Trp

260

Arg

Val

Asn
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[0075]

Asn

Ala

Pro

Ser

705

Cys

Leu

Glu

Gln

Ar

78

Ser

Pro

Tyr

Pro

Pro

865

Asn

Met

Ser

610

Gly

Val

Asn

His

Thr

690

Met

Ile

Ser

Ala

Ala

7170

Leu

Val

Asn

Ser

Thr

850

Ser

Leu

Trp

Glu

Glu

Val

Glu

Gly

Met

Val

Thr

Leu

Ala

755

Leu

Leu

Gly

Thr

Pro

835

Leu

Pro

Pro

Glu

Leu

Pro

660

His

Thr

Gly

Pro

Ile

Ile

Ile

Pro

Ala

Val

820

Met

Tyr
Asp
Gl
90

His

615

Pro Asn Tyr
630

Thr

645

Tyr

Pro

Val

Met

Tyr

725

Cys

Tyr

Pro

Cys

His

805

Gly

Val

Leu

Val

Tyr

885

Ala

Val

Val
Lys
His

Val

Glu
Cys
Leu
Leu
s
Thr
Val
Leu
Asp
£
Ser
Tyr

Glu

Pro

Tyr

Glu

Val

695

Ala

Leu

Ile

Trp

Ala

775

Cys

Val

Pro

Glu

Tyr

855

Cys

Cys

Cys

Lys

Gln Glu
Thr Glu
Trp Pro

665

Ile Ile

680

Val Ser

Gly Met

Thr Pro

Arg Thr
745

Asn Glu
760

Ala Leu
Lys Thr
Ser Ala
Tyr Lys
Met Glu
840

Ile Thr
Cys Gly
Lys Val

e 558

Ser Glu
920

Glu
Gly
6

Gln
Leu
Val
Cys
Gly
Ala
Gln
Ile
Leu
810
Thr
Leu
Cys
Thr
Phe
890
Asp

Ser

100

635

Leu

Leu

Tyr

Ala

Met

715

Ala

Lys

Gln

Val

Ala

795

Glu

Leu

Leu

Glu

Ala

875

Thr

Ala

Cys

620

Val

Glu

Ser

Tyr

Thr

700

Cys

Thr

Ala

Pro

Leu

780

Phe

His

Val

Ser

Tyr

860

Glu

Gly

Glu

Lys

Met
Val
Thr
Tyr
685
Phe
Ala
Val
Ala
Leu
765
Cys
Leu
Val
Asn
Val
84

Lys
Cys

Val

Asn

Thr
925

His

Thr

Asn

670

Glu

Ile

Arg

Pro

Thr

750

Phe

Asn

Ala

Thr

Ar

83

Thr

Thr

Lys

Tyr

Glu

Lys

Tr

65

Gly

Leu

Leu

Arg

Phe

Tyr

Trp

Cys

Val

815

Pro

Leu

Val

Asp

Pro

895

Gln

Phe

Lys
640
Gly
Thr
Tyr
Leu
Ar

72

Leu
Gln
Leu
Leu
Met
800
Ile
Gly
Glu
Ile
Lys
£80
Phe

Leu

Ala
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[0076]

Ser Ala Tyr Arg
930

Leu

945

His

Ser

Val

Phe

Ala

His

Lys

Gln

Asn

Val

Ala

Tyr

Asn

Ser

Phe

Cys

Thr

Tyr Gln Gly

Ala Val Thr

Ala Trp Thr

980

Tyr Asn Met

995

Gly Asp Ile Gln Ser
1010

Asn
1025

Val
1040

Glu
1055

Ile
1070

Met
1085

Val
1100

Cys
1115

Ala
1130

Ala
1145

Thr Gln

Pro Tyr

Arg Gly

Ala Thr

Pro Ile

Asp Ala

Thr His

Ala Ser

Val Thr

Leu Gln

Val Gln

Pro Pro

Leu Gly

Leu

Ser

Ala

Asn

Ser

Pro

Ser

Lys

Ile

Tle

Val

Lys

Val

Val

Gln

Ser

Pro

Ile

Lys

Arg

Ser

Asp

Gln

Arg
101

(&3]

Leu
1030

Ala
1045

Leu
1060

Val
1075

Asp
1090

Thr

Gln

Pro

Gln

Arg

Ile

Thr

Phe

Lys

Ala

Ser

Thr

Ile

Ile

Asn Asn Ile Thr Val Thr A
950 9

la Tyr Ala Asn Gly Asg
55 96

Pro Glu Ser Lys
1020

Arg

Ser

His

Ala

Pro

Asp

Gly

Cys

Glu

Thr

Gln

Val

Ser

101

Pro

Gly

Thr

Val

Glu

Met

Gly

Ala

Ile

Ala L

Val

Asn

Ala

Ala Val
1035

Phe Lys
1050

Ala Pro
1065

Asn Cys
1080

Ala Ala
1095

Ser Cys
1110

Val Ala
1125

Val His
1140

Glu Val
1155

Tyr Pro
1200

Thr Ala
1215

Asp Val

Gly Thr

Tyr Trp

Phe Gly

Ala Val

Phe Thr

Glu Val

Ile Ile

Ser Met

Glu Gly

Ser Ala

Ala Ala

Ala Ser

Met Ser

Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val
935 940

Val Lys Asp Ala Lys Phe Ile Val Gly Pro Met Ser
965 970 975

Pro Phe Asp Asn Lys Ile Val Val Tyr Lys Gly Asp
85 990

Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln
1000 1085

Tyr

Val

Leu

Cys

Gly

Arg

Pro

Lys

Thr

Asn

Glu

Glu

His

Trp
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[0077]

Val Gln Lys Ile Thr Gly Gly Val Gly Leu Val Val Ala Val Ala
1220 1225 1230

Ala Leu Ile Leu Ile Val Val Leu Cys Val Ser Phe Ser Arg His
1235 1240 1245

<210
211>
{212>
<2135

<2200
<2235

<2205
{2215
<2225

400>
atg gag
Tet 1u

cga cce
Arg Pro

cge cct
Arg Pro

aat aaa
Asn Lys
50

cgg aag
Arg Lys
65

aca aat

Thr Asn

aag aag
Lvs Lys

tgt att
Cys Ile

ctg gt
Leu %&
130

at aac
sp Asn
145

ac ¢tt
sp Leu

aag ttc

27
3747
DNA

Artificial Sequence

45

proteins C-E3-E2-6K-El1 strain 06.49 (GenBank

tte
Phe

Lgg
Trp

ca
Gin
35

ctg
Leu

aat
Asn

caa

Gln

cecg
Pro

tte
Phe
115

¢ty

la

daa

lu

acc

Lys Phe Thr

la

ca gta cag
%al

Gln
195

dda cca 5%5

Lyvs Pro

atc

agg
Arg

aca
Thr

aag
Lys

aag
Lys

&ty
100

aa
lu

ac
sp

JAc
sp

tge
Cys

cat
His
180
tac
Tyr

ac
sp

. (3747)

cca
Pro
)

ceg
Pro

caa

Gln

atg
Met

aag
Lys

aag
Lys
85

cge
Arg

fai

aaa
Lys

ctg
Leu

fla
165

di

tca
Ser

age
Ser

acc
Thr

cge
Arg

GG
la

cge
Arg

caa
Gln
70

cag
Gln

aga
Arg

aag
Lys

ta

al M

ce
la
150
cag
Gln

aaa
Lys

&ty
ély

caa
Gln

cet
Pro

di
fla
5

5

aag
Lys

cca
Pro

&l A

cac
His

atg
Met
135

aaa
Lys

ata

Ile

ccg
Pro

Gty

aga
Arg

act Lttt
Thr Phe

act atc
Thr Ile

caa ctt
Gln Leu
40

ta ccc
al Pro

Ccdd dad

Gln Lys

cct aaa
Pro Lys

agg atg
rg Met
105

iu 68y
120
aaa cca

Lys Pro

ctg gee
Leu Ala

Pro fal

g e

185
G e
20

ccg atc
Pro Ile

tac
Tyr
10

caa
Gln

oc
la

caa
Gln

caa

Gln

aag
Lys
90

tge
Cys

aag
Lys

Gk
Phe

cac
His
170

tac
Tyr

ace
Thr

ttc
Phe

102

aat
Asn

tc
al

cag
Gln

cag
Gln

cag
Gln
75

ddd

Lys

atg
Met

ta
al

cac
His

aag
Lys
155

atg
Met

tac
Tyr

ate

ac
sp

agg
Arg

atc

ctg
Leu

aag
Lys
60

Ala

ccg
Pro

aaa
Lys

aca
Thr

ta
al

140

CEE
Arg

aag
Lys

aac
Asn

(cfea
Pro

aac
Asn

agg
Arg

agg
Arg

atc
Ile
45

cca
Pro

cca
Pro

ct
la

atc
Ile

éfy

125

aag
Lys

tca
Ser

tece
Ser

Leg
Trp

aca
Thr
205

aag
Lys

: AM258994. 1)

tac
Tyr

cee
Pro
30

tca
Ser

CEC
Arg

caa

Gln

caa

Gln L

aa

lu
110
tac
Tyr

di

e ch
Ser

ac
sp

cac

His
190

&y

cag
Gln
15

aga
Arg

ca
la

dgg
Arg

aac
Asn

aag
ys
95

aat
Asn

fia

acc
Thr

aag

Lys T

Gt
la
175

cac
His

fa

cct
Pro

ceg
Pro

tt
al

aat
Asn

aac
Asn
80

aaa
Lys

at
sp

tge
Cys

atc
Ile

tat
yIr
160

tcg
Ser

&ty
&ty

&ty ive Va

48

96

144

192

240

288

336

384

432

480

528

624

672
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210
%q% gla
225

teg gt%
Ser Va

&ty Kia

aac acc
Asn Thr

aa aag
lu Lys
290

aga cct
Arg Pro

cac cgc
His Arg

aca aga
Thr Arg

tge cat
Cys His

61y Thr
370
gqé Ser

gea gac

Ala

acg att
Thr Ile

6ty Clu

tea tgt
Ser Cys
450

aaa ttc
Lys Phe
i3

Tyr Vai

CEG Cea
Pro Pro

gta aag
Val Lys

ata
Ile

gt
Va

To
al

acc
Thr

1u €1y

acg
275

aa
lu

di

cag
Gln

cca

260

tto
Phe

ceg
Pro

tac
Tyr

cga

tta
Leu

%gg
1 i

215
LBE
Trp

cce
Pro

dii

tat
Tyr

cge

Arg Ar

tac

Pro Tyr

agt
Ser
355

ctg
Leu

cac g
His

gea

p Ala

act
Thr

act
Thr
435

acg
Thr

cat
His

cag
Gln

gac
Asp

340
cee
Pro

aada
Lys

gat
Asp

Glu

gga
G%y
420
ctg
Leu

cac
His

tco
Ser

age
Ser

ace
500

aca

Thr V

32
tta
Leu

gta
Val

atc
Ile

LEg
Trp

agg

105 "

aca a
Thr Me

acg
Thr

cca
Pro

cga
Arg

ace
Thr
485

[elele

&y

230
aat

Asn

agt
Ser

tge
Cys

aa
lu

cag
Gln
310
agce
Ser

ct
la

gea
Ala

cag
Gln

acc
Thr
390

808
tg
i

Bi

Ly
Phe

ceg
Pro
470

ce
la

gat

215
&ty

aaa
Lys

ctt
Leu

toe
Ser

ace
Thr
295
ctg
Leu

ace
Thr

cac
His

cta
Leu

te
al
375

aag
Lys

a Gly

&y

ély

cac
His
455

cag
Gln

gea
Ala

CEC

Pro Asp Arg

gte
al

aat
Asn

éfy

ct aat
la Asn

Asp

ce
la

cag
Gln
280

cta
Leu

cta
Leu

aag
Lys

tgt
Cys

aa
lu
360

tce
Ser

ctg
Leu

cta
Leu

cac
His

tte
Phe
440

cac
His

cac
His

act
Thr

aca
Thr

cag
Gln
520

att
Ile

atc
Ile
265

cee
Pro

cge
Arg

caa

Gln

gac
Asp

cce
Pro
345

cge
Arg

ttg
Leu

cgt
Arg

ttt
Phe

ttc
Phe
425

act
Thr

ac
sp

ey

acc
Thr

tta
Leu
505

acg
Thr

]u

gte
Val
250

cca
Pro

cct
Pro

atg
Met

ca

u Gy

act
Thr

Py
al

tge
Cys

GLL
Leu

tce

la Ser

aac
Asn
330
ac
sp

ate
Ile

caa

Gln

tat
Tyr
gta
410

atc
Ile

gac
Asp

cct
Pro

aaa
Lys

diy

490

atg
Met

Va

103

315

LLG
Phe

tgt
Cys

aga
Arg

atc
Ile

atg
Met
395

aga

Arg

ctg
Leu

agt
Ser

220

gee
Ala

aaa
Lys

atg
Met

acg
Thr

gag
lu
300
tta
Leu

aat
Asn

&y

aat
Asn

i
38
5o

aca
Thr

ce
la

dgg
Arg

cct gt

Pro

ag
lu
475

dty

tca
Ser

CEg
Arg

Va
460

cta
Leu

Ile

caa
Gln

tac
Tyr

cgt
Arg

atc
Ile

tge
Cys

ccc

Pro
285

gac
Asp

aca

Thr C

gte
Val

ada

lu

aa
365

ata

Ile L

aac
Asn

tca
Ser

cga

Arg Cy

aag
Lys
445

ata
Ile

cet
Pro

glu

cag
Gln

aag
Lys
b2h

aca
Thr

ace
Thr

ctg
Leu
270

tge
Cys

aac
Asn

tgt
ys

tat
Tyr

¢ty i

350

Ela

aag

cac
His

gea
Ala
tgt
430

att
Ile

&y A

tge
Cys

fal

tee
Ser
510

tgt
Cys

ys Th

ce
la

GEG
Pro
255

ttg
Leu

tge
Cys

gte
Val

Let
Ser

aaa
Lys
335

cac
15

aca
Thr

acg
r

atg
Met

ccg
Pro
415

cca

s Pro

agt
Ser

CEE
rg

agce
Ser

cac
His
495

ély

aat
Asn

cte
Leu
240

ag
lu

ca
la

tac
Tyr

atg
Met

ccc

Pro
320

gee
Ala

teg
Ser

gac
Asp

gat
Asp

cca
Pro
400

tgt
Cys

aaa
Lys

cac
His

aa
lu
acg
480
atg
Met

aac
Asn

tge
Cys

720

768

816

864

912

960

1008

1056

1104

1200

1248

1296

1344

1392

1440

1488

1536

1584
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t ggc tca aat gaa gga cta aca act aca gac aaa gtg att aat aac 1632
g%y g%y Ser Asn Glu E%y Leu Thr Thr Thr Asp Lys %a% Ile Asn Asn
530 535 540
tge aag gtt gat caa tgt cat gcc ﬁcg tc acc aat cac aaa aag tgg 1680
Cys Lys Val Asp Gln Cys His Ala Ala Val Thr Asn His Lys Lys Trp
545 550 555 560
cag tat aac tcc cct ctg gtc ccg cgt aat get gaa ctt %g ac cga 1728
GIn Tyr Asn Ser Pro Leu Val Pro Arg Asn Ala Glu Leu é y Asp Arg
565 570 S?E
aaa 5%a aaa att cac atc ccg ttt ccg ctg gca aat gta aca tgc agg 1776
Lys Gly Lys Ile His Ile Pro Phe Pro Leu Ala Asn Val Thr Cys Arg
580 585 290
%t% cct aaa gca agg aac ccc acc gt% acg tac E%g aaa aac caa gtc 1824
al Pro Lgs la Arg Asn Pro Thr Val Thr Tyr Gly Lys Asn Gln Val
595 600 605
atc atg cta ctg tat cct gac cac cca aca ctc ctg tce tac cgg aat 1872
Ile Met Leu Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn
610 61 620
atg gga gaa gaa cca aac tat caa gaa gag tgg gtg atg cat aag aag 1920
Met E%Y Elu lu Pro Asn Tyr Gln Glu glu Trp %a% Met His Lys Lys
625 630 635 640
aa gtc gtg cta acc gtg ccg act gaa ggg ctc gag gtc acg tgg gEC 1968
lu Val %a% Leu Thr %a% Pro Thr Glu é%y Leu glu al Thr Tr é%
645 650 655
aac aac gag ccg tat aag tat tgg ccg cag tta tct aca aac ggt aca 2016
Asn Asn g u Pro Tyr Lys Tyr Trp Pro Gln Leu Ser Thr Asn g%y Thr
660 665 670
cc cat E%C cac ccg cac gag ata att ctg tat tat tat éag ctg tac 2064
[0079] la His Gly His Pro His Glu Ile Ile Leu Tyr Tyr Tyr Glu Leu Tyr
675 680 685
cce act atg act gta gta gtt gt% tca gt% ECC acg ttc ata ctec ctg 2112
Pro Thr Met Thr Val Val Val Val Ser Va a Thr Phe Ile Leu Leu
690 695 700
tcg atg gt t atg gca gcg ggg atg tge atg tgt geca cga cge aga 2160
Ser Met %a% é%y Met Ala Ala é?y Met Cys Met Cys Ala Arg Arg Arg
705 710 715 720
tge atc aca ccg tat gaa ctg aca cca 5§a acc gte cet tte ctg 2208
Cys Ile Thr Pro Tyr Glu Leu Thr Pro la Thr Val Pro Phe Leu
725 730 735
ctt agc cta ata tgc tgc atc aga aca gct aaa geg gec aca tac caa 2256
Leu Ser Leu Ile Cys Cys Ile Arg Thr Ala Lys Ala Ala Thr Tyr Gln
740 745 750
ag get geg ata tac ctg tgg aac gag cag caa cct ttg ttt tgg cta 2304
élu la ﬁ a Ile Tyr Leu Trp Asn g Gln Gln Pro Leu Phe Trp Leu
755 760 765
caa gce ctt att ccg ctg gea gee ctg att gtt cta tge aac tgt ctg 23562
Gln Ala Leu Ile Pro Leu Ala Ala Leu Ile Val Leu Cys Asn Cys Leu
770 (s 780
aga ctc tta cca tge tge tgt aaa acg ttg i ttt tta gcc gta atg 2400
Arg Leu Leu Pro Cys Cys Cys Lys Thr Leu 1d Phe Leu Ala Val Met
785 790 800
age gtc ggt gee cac act gtg age geg tac gaa cac gta aca gtg atc 2448
Ser Val g%y a His Thr ga% Ser %1& Tyr Glu His Val Thr ga% Ile
805 810 815
ccg aac acg gt a gta ccg tat aag act cta gtc aat aga cct ggc 2496
Pro Asn Thr ggg g% 1 Pro Tyr E%E Thr Leu Val Asn ggg Pro é?

104
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[0080]

tac
Tyr

cca
Pro

ccg
Pro
865

aac
Asn

atg
Met

age
Ser

tca
Ser

ctt
Leu

945
cat
His

tca
Ser

cac
His

aaa
Lys

caa

Gln

aac
Asn

age
Ser

aca
Thr
850
et
Ser

cta
Leu

Lgg
Trp

aa
lu

ca
930

tac
Tyr

ce
la

ce
la

tat
Tyr

iy

1010

aat
Asn
1025

gt
Va
1040

aa
1055
ata
Ile
1070
arg
Met
1085
tc
1100

s
ys
1115

. gea

cce
Pro
835

cta
Leu

ccg
Pro

cot
Pro

cly

ca
la

915

tac
Tyr

caa
Gln

gte
Val

tgg
Trp

aac
Asn

gat
Asp

aca
Thr

cca
Pro

cge
Arg

ca
la

cee
Pro

ac
sp

acgc
Thr

gee

atg
Met

teg
Ser

tac
Tyr

ac
sp

Gly
50

cac
His

dgg
Arg

&ty

aca
Thr

aca

Thr P

980
atg
Met

atc
Ile

caa
Gln

tac
Tyr

&ty &

aca
Thr

atc
Ile

Cg
ila
cat
His

agc

gta ttg gag atg
1

Val Leu

ctt gat

u Met
840

tac atc

Leu Asp Tyr Ile
855

glg aag

tge tgc

Val Lys Cys Cys

870

tac agc

tgt aag

Tyr Ser Cys Lys

885

gee tac

Ala Tyr Cys Phe C

tge ttc

% é]u ﬁ?g gg?

920

get cat ace gea
Ala His Thr Ala

aat aac atc act

Asn Asn
950

gtt aag
Val Lys
965

Ile Thr

ac gec
sp Ala

cct tte gac aac

ro Phe Asp Asn

ﬁ tac ccg ccce
sp

Tyr Pro Pro
1000

caa agt

cge

Gln Ser Ar

ctg gta
Leu Val

tet cag
Ser Gln

geg teg
la Ser

aac ccg
Asn Pro

tce ate

1015

ctg
Leu
1030

ca
la
1045

ctg
Leu
1060

gta
Val
1075

gac

Ser Ile As

cce tet

1090

tta

Pro Ser Leu

tce tca
Ser Ser

aag aaa

1105
ac
1120
8EC

aca
Thr

cag
Gln

cca
Pro

cag
Gln

aga
Arg

ata
Ile

acg
Thr

ttt
Phe

aag

6lu L

acg t
Thr C

éfy 1

tc L
al P
8

tge ﬁ
903

aa t
lu S

tct g
Ser A

ta a
al T

)
ys
9
aaa a
Lys 1
985
st
Phe

GET
Pro

aga
Arg

tct
Ser

cac
His

Kia

ceg
Pro

ac
sp

Cly

tgt

ta ctg
eu Leu

ys Glu

ca gea
hr Ala
875

tc acc
he Thr
90

ac get
sp Ala

ca tge
er Cys

ca tca
la Ser

ct gee
hr Ala
955

tc att
he Ile
70

Te faf

&ty Kia

tca
Ser

tac
Tyr
860

diy
éty
dif

aaa
Lys

ct
la

940

tat
Tyr

faf
fal
di

dt

cecg
Pro

ély

aca
Thr

faf

aa
lu

atg
Met

iy

BCE

105

agt a

gte
Val
845

aaa

Lys

tge
Cys

tc
al

aac
Asn

aca
Thr
925

aag
Lys

ca
la

Iy

tac
Tyr

act

ttg

Thr Leu

acc
Thr

aag
Lys

tac
Tyr

acg
Thr
910

aa
lu

cte
Leu

aac
Asn

cca
Pro

aaa
[ys

gte
Val

ac

lu

atc
Ile

dda

sp Lys

cca
Pro
895

cag
Gln

ttt
Phe

cge
Arg

&y

atg
Met
975

&fy

v Arg_Pro §
1005

ad

Ser Lys

1
get g

020
t

Ala Va

1

ttt a
Phe ;

gea ¢
Ala E

aac t
Asn ?

geg
Ala ]

tcg t

035
ag

T

ca
ro
065

gC
ys
080

ce
la
095

gcC

Ser Cys
1110

gte
1

gtg ¢

ce
la
125

at

gac
Asp

éfy

tat
Tyr

ttt
Phe

cc
la

LLE
Phe

dt

att
Ile

teg

gtc
Val

acg
Thr

Lgg
Trp

&ty

ta
al

act
Thr

ta
al

att
Ile

atg

850

ttt
Phe

ttg
Leu

ca
la

gte
Val

gac
As
96
tct
Ser

gac
Asp

fy Gin

tat
Tyr

gta
Val

cta
Leu

tge
Cys

d

agg
Arg

cca
Pro

ddd
Lys

act

2544

2592

2640

2688

2736

2784

2832

2880

2928

2976

3024

3069

3114

3159

3204

3249

3294

3339

3384

3429
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[0081]

Tyr Ala
1130

aac
Asn

ce
la
1145

tct

cag
Ser

Gln
1160

ttc

cge
Phe

Ar
11%5
cac
His
1190

tge
Cys

acc
Thr

acc
Thr

Ala

6
al

ctg
Leu

ta
al

cee
Pro

cte

1205

cag
Gln
1220

fat

ca

ctg
la

Leu
1235

taa
210> 2
211> 1
212> F
213>

<2207
<223>

<400> 2

aag
Lys

att
e Leu

8
248
RT

8

Ser

act
Thr

caa
Gln

caa

Gln

ceg
Pro

did

atc
Ile

cta

Met Glu Phe Ile
1

Arg Pro

Arg Pro

Asn

Arg Lys
65

Thr Asn

Lys Lys

Cys Ile

Leu Val

Trp

Gln
35

5 Leu

Asn

Gln

Pro

Phe
115

Gly

Thr

20

Arg

Thr

Lys

Lys

100

Glu

Asp

Lys

att

Ile A

atc
Ile

e
al

aag
Lys

faf

acg
Thr

ate
Ile

Lys

CEE
Tg

tct
Ser

tgt
Cys

ac
sp

Gin A

&ty

Artificial Sequence

Synthetic Construct

gro Thr Gln

Pro

Gln

Met

Lys

Lys

85

Arg

Val

Lys

Arg

Ala

Arg

Gln

70

Gln

Arg

Lys

Val

Pro

Gly

Ala

95

Lys

Pro

Glu

His

Met

Lys
fa &

teg
Ser

aca
Thr

ata

atc
Ile

Ile

Cys Ala

acg gee
Thr

caa

Gln

tc aac
al Asn

tEa
Ser

ag ata
lu Ile

la

fal

ct
la

faf &1 Lot ¥

cta tge
Leu Cys

Thr

Thr

Gln

40

Val

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Lys

Lys

Met

105

Gly

Pro

faf

Tyr Asn

10

Gln Val

Ala Gln

Gln Gln

Gln Gln
75

Lys Lys

90

Cys Met

Lys Val

Ala His

106

cac t
His

Val His
1140

aa
lu

1

tta
Leu

1

C
1

tac ¢
Tyr P

1

Thr A

1

ey P
al

1

teg t
Ser P

1

Arg

Ile

Leu

Lys

60

Ala

Pro

Lys

Thr

Val

Ser Met

6ty

age gec
Ser Ala

ryP
al

155

cc
la

170

aa
lu

ca
la

cc

gt
la

Vs
18

cg geg tea
ro Ela Ser
200

cg atg tca
la

215

Tl
al
230

tc
he
245

A B
al

ct
la

agc agg
Ser Arg

Gln
15

Arg Tyr

Arg ?ro Arg

30

Tle Ala

45

Ser

Pro Arg Arg

Pro GIln Asn

Ala Gln Lys

Ile Glu Asn

Tyr Ala

125

Lys Gly Thr

Thr

aat
Asn

aa
1u

Gl

cat
His

tgg
Met Ser T

rp

cc
la

cac
His

Pro

Pro

Val

Asn

Asn

80

Lys

Asp

Cys

Ile

3474

3564

3609

3654

3699

3744

3747
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[0082]

As

14

Asp

Lys

Ala

Lys

Val

225

Ser

Gly

Asn

Glu

Ar

30

His

Thr

Cys

Gly

Thr

Gly

130

Asn
Leu
Phe
Val
Pro
210
Ala
Val
Ala
Thr
Lys
590
Pro
Arg
Arg
His
Thr
370
Ser
Asp

Ile

Glu

Ala Asp

Glu Cys

Thr His
180

Gln Tyr

Gly Asp

Ile Val

Val Thr

Glu Glu
260

Thr Phe
275

Glu Pro

Gly Tyr

Gln Arg

Pro Tyr
340

Ser Pro
355

Leu Lys

His Asp

Ala Glu

Thr G1
42

Thr Leu
435

Leu
Ala
165
Ser
Ser
Leu
by

24

Trp
Pro
Glu
Tyr
Arg
32

Leu
Val
Ile
Trp
Ar

40E
Thr

Thr

135

Ala Lys
150
Gln Ile
Lys Pro
Gly Gly
Gly Ar
ZIE
Gly Gly
930
Asn Lys
Ser Leu
Cys Ser
Glu Thr
295
Leu
Ser Thr
Ala His
Ala Leu
Gln Val

375

Thr Lys
390
Ala Gly

Met Gly

Val Gly

Leu
Pro
Glu
Ar

20

Pro
Ala
Asp
Ala
Gln
280
Leu
Leu
Lys
Cys
Glu
360
Ser
Leu
Leu
His

Phe
440

Ala

Ile

Asn

Arg

Gln

Asp

Pro

345

Arg

Leu

Arg

Phe

Phe

425

Thr

Phe Lys
155

His Met
170

Tyr Tyr
Thr Ile
Phe Asp

Glu Gl;

Val Thr
250

Pro Val
Pro Cys
Met Leu

Ala Ser
315

Asn Phe
33

Asp Cys
Ile Arg

Gln Ile

Tyr Met
395

Val Ar
a0 E
Ile Leu

Asp Ser

107

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Met

Thr

Glu

300

Leu

Asn

Gly

Asn

Gly

Asp

Thr

Ala

Arg

Ser

Ser

Trp

Thr

2056

Lys

Arg

Ile

Cys

Pro

285

Asp

Thr

Val

Glu

Glu

365

Ile

Asn

Ser

Arg

Lys
445

Ser
Asp
His
Gly
Gly
Thr
Thr
Leu
270
Cys
Asn
Cys
Tyr
Gly
Ala
Lys
His
Ala

%

Ile

Ala
Arg
Ala
Pro
255
Leu
Cys
Val
Ser
Lys
3%5
His
Thr
Thr
Met
Pro
415

Pro

Ser

Tyr
160

a Ser

Gly

Gly

Val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp

Asp

Pro

400

Cys

Lys

His
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[0083]

Ser

Lys

465

Tyr

Pro

Val

Gly

Cys

Gln

Lys

Val

Ile

Met

625

Glu

Asn

Ala

Pro

Ser
705

Cys

450

Phe

Val

Pro

Lys

Gly

Lys

Tyr

Gly

Pro L

Met

610

Gly

Val

Asn

His

Thr

690

Met

Ile

Ser

Thr

His

Gln

Asp T

—

o
o

Ser

Val

Asn

Lys

Val

Glu

Gly

Met

Val

Thr

Leu

Asn

Asp

Ser

Ile
580

s Ala

Leu

Glu

Leu

Pro

660

His

Thr

Gly

Pro

Ile
740

Pro

Arg

Thr

485

Pro

Val

Glu

Gln

Pro

065

His

Arg

Tyr

Pro

Thr

645

Tyr

Pro

Val

Met

Tyr

725

Cys

Phe

Pro

470

Ala

Asp

Asn

Gly

Cys

Leu

Ile

Asn

Pro

Asn

630

Val

Lys

His

Val

710

Glu

Cys

His

455

Gln

Ala

Arg

Gly

Leu

535

His

Val

Pro

Pro

As

61

Tyr

Pro

Tyr

Glu

Val

695

Ala

Leu

Ile

His Asp Pro Pro

His

Thr

Thr

Gln

520

Thr

Ala

Pro

Phe

Thr

600

His

Gln

Thr

Trp

Tle
680

Val S

Gly

Thr

Arg

Gly

Thr

Leu

505

Thr

Thr

Ala

Arg

Pro

585

Val

Pro

Glu

Glu

Pro

665

Ile

Met

Pro

Thr
745

Lys

Glu

490

Met

Val

Thr

Val

Asn

o7

Leu

Thr

Thr L

Cys

Gly

Ala

108

Glu

475

Glu

Ser

Arg

Asp

Thr
h55

Ala G

Ala

Tyr

Trp
635

Leu

Leu S

Tyr

Ala

Met

715

Ala

Lys

Val
460
Leu

Ile

Gln

Asn

Gly

Leu

620

Val

Glu

Tyr

Thr
700

Cys

Thr

Ala

Ile

Pro

Glu

Gln

Lys
525

s Val

His

Leu

Val

Lys

Ser

Met

Val

Thr

Tyr

685

Phe

Ala

Val

Ala

Gly

Cys

Val

Ser

510

Cys

Ile

Lys

Gly

Thr

590

Asn

Tyr

His

Thr

Asn

670

Glu

Ile

Arg

Pro

Thr
750

Arg
Ser
His
495
Gly
Asn
Asn
Lys
Asp
Cys
Gln
Arg
Lys
i

65

Gly
Leu
Leu
Arg
Phe

735

Tyr

Glu

Thr

480

Met

Asn

Cys

Asn

Trp

560

Arg

Arg

Val

Asn

Lys

640

Gly

Thr

Tyr

Leu

Ar

72

Leu

Gln
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[0084]

Glu Ala

Gln Ala
770

Arg Leu

Ser Val

Pro Asn

Tyr Ser

Pro Thr
850

Pro Ser
865

Asn Leu

Met Trp

Ser Glu

Ser Ala T

930

Leu Tyr
945
His Ala

Ser Ala

Val Tyr

Ala

755

Leu

Leu

Gly

Thr

Pro

835

Leu

Pro

Pro

Gln

Val

Trp

Asn

995

Ile

Ile

Pro

Ala

Val

820

Met

Ser

Tyr

Asp

Gly

His

Arg

Gly

Thr

Thr
980

Tyr

Pro

Cys

His

805

Gly

Val

Leu

Val

Tyr

885

Ala

Val

Ala

Asn

Val

965

Pro

Leu
Leu
Cys
790
Thr
Val
Leu
Asp
Lys

0
Ser
Tyr
Glu
His
Asn
950
Lys

Phe

Trp
Ala
775
Cys
Val

Pro

Glu

Cys
Cys
Lys
Thr
935
Ile

Asp

Asp

Met Asp Tyr Pro

Asn Glu Gln Gln

760
Ala

Lys

Ser

Tyr

Met

840

Ile

Cys

Lys

Phe

Ser

920

Ala

Thr

Ala

Asn

Pro Phe Gly Ala Gly Arg Pro Gly Gln
1000 1085

Leu
Thr

Ala

Gly
Val
65
Glu
Ser
Val
Lys

Lys
985

Ile Val

Leu Ala
795

Tyr Glu
810

Thr Leu
Leu Leu
Cys Glu

Thr Ala
875

Phe Thr
890

Asp Ala
Ser Cys
Ala Ser

Thr Ala
955

Phe Ile
970

Pro

Leu

780

Phe

His

Val

Ser

Tyr

860

Glu

Gly

Glu

Lys

Ala

940

Tyr

Val

Leu Phe
765

Cys Asn

Leu Ala

Val Thr

Asn Ar
83

Val Thr
845

Lys Thr

Cys Lys

Val Tyr

Asn Thr

910

Thr Glu
925
Lys Leu

Ala Asn

Gly Pro

Ile Val Val Tyr Lys

990

Trp

Cys

Val

Pro

Leu

Val

Asp

Pro

895

Gln

Phe

Arg

Gly

Leu

Leu

Met

800

Ile

Gly

Glu

Ile

Lys

Phe

Leu

Ala

Val

As

96

Ser

Asp

Phe Gly Asp Ile Gln Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr
1010 10%5 1520

Ala Asn Thr Gln Leu Val Leu Gln Arg Pro Ala Val Gly Thr Val
1025 1030 1035

His Val

1040

Pro Tyr Ser Gln Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1045 1050

109
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[0085]

Lys Glu Arg
1055
Gln Ile Ala

Asn Met Pro
1085

Val Val Asp
1100

Ala Cys Thr
111

Tyr Ala Ala

Asn Ala Val
11

Ser Gln Leu

Phe Arg Val
117

Cys His Pro
119

Thr Thr Leu
1205

Val Gln Lys
1220

Ala Leu Ile
12356

210> 29
211> 1170
<{212> DNA

Gly

Thr

Ile

Ala

His

Ser

Thr

Gln

Gln

Pro

Gly

Ile

Leu

Ala Ser

Asn Pro

Ser Ile

Pro Ser

Ser Ser

Lys Lys

Ile Arg

Ile Ser

Val Cys

Lys Asp

Leu
1060

Val
1075

Val Gln As

Thr Gly

Ile Val

<213> Artificial Sequence

220>

{223> soluble glycoprotein

220>
<2217

CDS
<222> (1)..(1170)

<400> 29

cgt acg atg agt
Arg Thr Met Ser

1

acg ttt cct tge
Thr Phe Pro 855

cca tac tta gct
Pro Tyr %gu Ala

gl
Leu
5

tcc cag gac

Ser Gln

cac tgt ccc
His Cys Pro

cc atc
la Ile

cca
Pro

aac
sp Asn

gac
Asp

Gln

Arg

Ile

Thr

Phe

Lys

Ala

Ser

Thr

Ile

Ile

Val

Leu

40

tgt
Cys

His

Ala

Pro

Asp

Gly

Cys

Glu

Thr

Gln

Val

Ser

Gly

Cys

Thr

Val

Glu

Met

Gly

Ala

Ile

Ala

Val

Asn

Ala

Leu

Val

E2 without stem

gtt atg tge
Val Tgt Cys

ttc aat gtc
Phe Asn Val
25

&ty €l

110

Ala Pro Phe Gly
1065

Asn

Ala

Ser

Val

Val

Glu

Leu

His

Tyr

Thr

Val

Ser

ctg
Leu

tat
Tyr

&ty

Cys
1080

Ala
1095

=

g
110

Ala
1125

s
1140

Val
1155

Ala
1170

1185

Pro
1200

Ala
1215

Val
1230

Phe
1245

ttg gca aac
Leu ila

Ala Val

Phe Thr

Glu Val

Ile Ile

Ser Met

Glu Gly

Ser Ala

Ala Ala

Ala Ser

Met Ser

Ala Val

Ser Arg

Asn

15

aaa gecce aca
Lys Ala Thr
30

cac tecg tge
His Ser Cys
45

Cys

Gly

Arg

Pro

Lys

Thr

Asn

Glu

Glu

His

Trp

Ala

His

region strain 06.49

acc
Thr

aga
Arg

cat
His

48

96

144
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agt ccc gta gea cta gaa cge atc aga aat gaa gcg aca gac ggg acg 192
Ser Pro Val Ala Leu Glu Arg Ile Arg Asn Glu Kla Thr Asp g%y Thr

50 ab 60
ctg aaa atc cag gtc tce ttg caa atce é%a ata aag acg gat gac agc 240
Leu Lys Ile Gln Val Ser Leu Gln Ile Gly Ile Lys Thr Asp Asp Ser
65 70 75 80
cac gat tgg acc aag ctg cgt tat atg gac aac cac atg cca gca gac 288
His Asp Trp Thr Lys Leu Arg Tyr Met Asp Asn His Met Pro Ala Asp
85 90
ca gag agg geg ggg cta ttt gta aga aca tca gea ccg tgt acg att 336
la élu Arg ila g%y Leu Phe Val Arg Thr Ser Ala Pro Cys Thr Ile
100 105 110
act gga aca atg gga cac ttc atc ctg geec cga tgt ccc aaa gge gaa 384
Thr E%y Thr Met g%y His Phe Ile Leu Ala Arg Cys Pro Lys E%y lu
115 120 125
act ctg acg gt a ttc act gac agt agg aag att agt cac tca tgt 432
Thr Leu Thr %a% é?y Phe Thr Asp Ser Arg Lys Ile Ser His Ser Cys
130 135 140
acg cac cca ttt cac cac gac cct cct gt? ata é%t cgg Eag aaa ttc 480
Thr His Pro Phe His His Asp Pro Pro Val Ile Gly Arg Glu Lys Phe
145 150 155 160
cat tcc cga ccg cag cac ggt aaa gag cta cct tge age acc tac gt 928
His Ser Arg Pro Gln His E%y Lys Elu Leu Pro Cys Ser Thr Tyr ﬁa
165 170 175
cag agc acc gcc gea act acc gag gag ata gag gta cac atg ccc cca o276
Gln Ser Thr Ala Ala Thr Thr glu glu Ile glu al His Met Pro Pro
180 185 190
ac acc cct gat cgc aca tta atg tca caa cag tcc E%c aac gta aag 624
[0086] sp Thr Pro Asp Arg Thr Leu Met Ser GIn GIn Ser Gly Asn Val Lys
195 200 205
atc aca gtc aat ggc cag acg gtg cgg tac aag tgt aat tgc ggt ggce 672
Ile Thr Val Asn g?y Gln Thr %a% Arg Tyr Lys Cys Asn Cys 5§y g%y
210 215 220
tca aat gaa E%a cta aca act aca gac aaa gt% att aat aac tgc aag 720
Ser Asn Glu Gly Leu Thr Thr Thr Asp Lys Val Ile Asn Asn Cys Lys
225 230 235 240
tt gat caa tgt cat gcc geg gtc acc aat cac aaa aag tgg cag tat 768
al isp Gln Cys His Ala Ala %al Thr Asn His Lys Lys Trp Gln Tyr
245 2560 265
aac tcc cct ctg gte ceg cgt aat get gaa ctt ggg gac agg aaa gga 816
Asn Ser Pro Leu Val Pro Arg Asn Ala Glu Leu g%y sp Arg Lys g?y
260 265 27
aaa att cac atc ccg ttt ccg ctg gca aat gta aca tgec agg %t cet 864
Lys Ile His Ile Pro Phe Pro Leu Ala Asn Val Thr Cys Arg Val Pro
275 280 285
aaa gca agg aac ccc acce %t% acg tat E%C aaa aac caa gtc atc atg 912
Lys Ala Arg Asn Pro Thr Val Thr Tyr Gly Lys Asn Gln Val Ile Met
290 295 300
cta ctg tat cct gac cac cca aca ctc ctg tcc tac cgg aat atg E%a 960
Leu Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn Met Gly
305 310 315 320
aa gaa cca aac tat caa gaa gag tgg gtg atg cat aag aag gaa gtc 1008
lu Glu Pro Asn Tyr Gln Glu élu Trp %a% Met His Lys Lys Glu Va
325 330 335
tg cta acc gtg ccg act gaa ggg ctc gag gtc acg tgE gge aac aac 1056
%a% Leu Thr Ezg Pro Thr Glu g%y %ig glu al Thr Trp §§g Asn Asn

111
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[0087]

di
éfy
atg

Met
385

ccg
Pro

cac
His
370

act
Thr

210>
<211>
<212»
213>

220>
223>

<400>
?rg Thr Met Ser

Thr

Pro

Ser

His

Ala

Thr

Thr

Thr

145

His

Gln

Asp

Ile

Phe

Tyr

Pro

20

Lys

Asp

Glu

Gly

Leu

130

His

%aL
r
3%5
ceg
Pro

taa

30
386
PRT

aag tat tgg ceg
Lys Tyr Trp Pro

cac
His

diy

ata att
Ile Ile
375

tag gcg cge
la Arg

Artificial Sequence

Synthetic Construct

30

Pro

Leu

35

Val

Ile

Trp

Arg

Thr

115

Thr

Pro

Arg

Thr

Cys
20

Ala
Ala

Gln

Thr

Met
Val
Phe
Pro
Ala
180

Asp

Asn

Leu Ala Ile
5

Ser Gln Asp

His Cys Pro

Leu Glu Arg

Val
3
Gly
Gly
Gly
His

Gln
165

55

Ser Leu
70

Leu Arg
Leu Phe
His Phe

Phe Thr
135

His Asp
150

His Gly

Ala Thr Thr

Arg Thr Leu

Gly Gln Thr
215

cag tta tct
Gln Leu Ser

360

ctg tat tat
Leu Tyr Tyr

Pro

Asn

Asp

40

Ile

Gln

Tyr

Val

Ile

120

Asp

Pro

Lys

Glu

Met

200

Val

Val

Phe

25

Cys

Arg

Ile

Met

Ar

10

Leu

Ser

Pro

Glu

Glu

185

Ser

Arg

Met

10

Asn

Gly

Asn

Gly

Asp

90

Thr

Ala

Arg

Val

Leu

170

Ile

Gln

Tyr

112

daca

Thr

tat
Tyr

Cys

Val

Glu

Glu

Asn

Ser

Arg

Lys

Pro

Glu

Gln

Lys

An gfg
36

ag ctg
lu Leu
380

Leu Leu
Tyr Lys
Gly His
45

Ala Thr
60

Lys Thr
His Met
Ala Pro
Cys Pro
125
Ser
Gly Arg

Cys Ser

Val His

aca
Thr

tac
[yr

Ala

Ala

30

Ser

Asp

Asp

Pro

110

Lys

His

Glu

Thr

Met

190

Asn

Cys

gee

Ala

cee
Pro

Thr

Cys

Gly

Asp

95

s Thr

Gly

Ser

Lys

Tyr

175

Pro

Val

Gly

cat
His

act
Thr

Thr

Arg

His

Thr

Ser

80

Asp

Ile

Glu

Cys

Phe

160

Val

Pro

Lys

Gly

1104

1152

1170
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[0088]

Ser

225

Val

Asn

Lys

Lys

Leu

305

Glu

Val

Glu

Gly

Met
385

Asn

Asp

Ser

Ile

Ala

290

Leu

Glu

Leu

Pro

His

370

Thr

<210>
<211>
€212
<2135

<220>
<223>

<400>

cgtacgatgg agttcatccce

Glu
Gln
Pro
His
275
Arg
Tyr
Pro
Thr

Tyr

Pro

31
3762
DNA

Gly

Cys

Leu

260

Ile

Asn

Pro

Asn

Val

340

Lys

His

Leu Thr Thr Thr Asp Lys
230

His Ala Ala Val Thr Asn
245 260

Val Pro Arg Asn Ala Glu
265

Pro Phe Pro Leu Ala Asn
280
Pro Thr Val Thr Tyr Gly
295

Asp His Pro Thr Leu Leu
310

Trp Val

Tyr Gln Glu Glu
325 330

Pro Thr Glu Gly Leu Glu

345

Tyr Trp Pro Gln Leu Ser

360

Glu Ile Tle Leu Tyr Tyr
375

Artificial Sequence

Val
235
His
Leu
Val
Lys
Ser
315
Met
Val

Thr

Tyr

proteins C-E3-E2-6K-E1 strain 06. 49

31

tggactccge

gggeaacttg

cagaagccac

ddcadcacaa

ccgggeegea

cacgaaggta

cacgtcaagg

aagtatgacc

acccatgaga

ggeeggttea

gcectactat
cccagetgat
gecaggaateg
atcaaaagaa
gagagaggat
aggtaacagg
gcaccatcga
ttgaatgege
aaccggagegs

ccatcectac

aacccaaact
ccaagtcatc
ctcagcagtt
gaagaataag
gcagccacct
gtgecatgaaa
ttacgcgtge
taacgcggac
tcagatacce
gtactacaac

aggtgetgge

113

ttttacaata
aggcccagac
aataaactga
aagcaaaagec
aaaaagaaac
atcgaaaatg
CLEETEEREE
ctggecaaac
gtgcacatga
tggcaccacg

aaaccagggg

Ile

Lys

Gly

Thr

Asn

300

Tyr

His

Thr

Asn

Glu
380

Asn

Lys

Asp

Cys

285

Gln

Arg

Lys

Trp

Gly

Leu

Asn

Trp

Ar,

27

Arg

Val

Asn

Tyr

ggaggtacca

cgcgecctea

caatgagagc

ddaaacaaca

cggctcaaaa

attgtatttt

acaaagtaat

tggeetttaa

agtccgacgce

gagcagtaca

acagcggeag

Cys

Gln

255

Lys

Val

Ile

Met

s Glu

335

Asn

Ala

Pro

geetegaccee
gaggcaagcet
ggtaccccaa
ggegeecacaa
gaaaaagaag
cgaagtcaag
gaaaccagcea
geggteatet
ttcgaagtte
gtactcagga

accgatctte

Lys

Tyr

Gly

Pro

Met

Gly

Val

Asn

His

Thr
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[0089]

gacaacaagg
geectetegg
gaagagtgga
tcecagecac
cttgaggaca
tcteececcace
ccatacttag
ctagaacgca
atcggaataa
atgccageag
actggaacaa
ggattcactg
cctgtgatag
agcacctacg
gacaccccetg
EBCCARACER
gacaaagtga
aagtggecagt
aaaattcaca
cccaccgtga
ctectgteet
aagaaggaag
gagccgtata
gagataattc
gecacgttea
cgecagatgea
ctaatatget
Lggaacgage
gttctatgea
gtaatgageg
acggtgggag
gagatggaac
gagtacaaaa
gacaaaaacc
ggeggegeet
aagtccgaat
tcagctaage
ggcgaccatg

tggacacctt

gacgcgtggt
tggtgacctg
gtettgecat
cttgcacgece
acgtcatgag
geccagegacg
ctcactgtee
tcagaaatga
agacggatga
acgeagagag
tgggacactt
acagtaggaa
gtcgggagaa
tgcagagceac
atcgcacatt
tgeggtacaa
ttaataactg
ataactcece
tcecgtttee
cgtatggcaa
accggaatat
tcgtgetaac
agtattggece
tgtattatta
tactcctgte
tcacaccgta
geatcagaac
agcaaccttt
actgtetgag
tcggtgececa
taccgtataa
tactgtcagt
ccgtecatece
tacctgacta
actgettetg
catgcaaaac
tcecgegteet
ccgtecacagt

tcgacaacaa

ggcecatagte
gaataaagac
cccagttatg
ctgetgetac
acctgggtac
cagcaccaag
cgactgtgga
agecgacagac
cagccacgat
BECEEEECtA
catcectggec
gattagtcac
attccattee
cgeegeaact
aatgtcacaa
gtgtaattge
caaggttgat
tetggteeeg
getggeaaat
aaaccaagtc
gggagaagaa
cgtgeegact
gcagttatct
tgagctgtac
gatggtggeet
tgaactgaca
agctaaageg
gttttggeta
actcttacca
cactgtgagc
gactctagtc
cactttggag
gtcteettac
cagctgtaag
cgacgclgaa
agaatttgeca
ttaccaagga
taaggacgece

aattgtgete

Ltaggaggag
attgtcacta
tgeetgttgg
gagaaggaac
tatcagectge
gacaacttca
gaagggcact
gggacgetga
tggaccaage
tttgtaagaa
cgatgtecta
tcatgtacge
cgaccgeage
accgaggaga
cagtccggea
getggetceaa
caatgtcatg
cgtaatgetg
gtaacatgea
atcatgctac
ccaaactatc
gaagggeteg
acaaacggta
cccactatga
atggecagegg
ccaggageta

gccacatacce

tgetgetgta
gcttacgaac
aatagacctg
ccaacactat
gtgaagtget
gtetteaceg
aacacgcagt
tcagcataca
aataacatca
aaattcattg

tacaaaggtg

114

ctaatgaagg
aaatcacccce
caaacaccac
cggaggaaac
tacaagcatc
atgtctataa
cgtgecatag
aaatccaggt
tgegttatat
catcagcacc
aaggcgaaac
acccatttca
acggtaaaga
tagaggtaca
acgtaaagat
atgaaggact
ccgeggteac
aacttgggga
gggtgectaa
tgtatcctga
aagaagaglg
aggtcacgtg
cageccatgg
ctgtagtagt
ggatgtgcat
ccgteccatt
aagaggetge
ttcegetgge
aaacgttgge
acgtaacagt
getacagece
cgettgatta
geggtacage
gegtetaccee
tgagcgaagce
gggeteatac
ctgtaactge
tggggcecaat

acgtctataa

agcecgtaca
CEAEBEEECC
gttcccatge
cctacgeatg
cttaacatgt
agccacaaga
tcecegtagea
ctcettgeaa
ggacaaccac
gtgtacgatt
tetgacggtg
ccacgaccct
gctaccttge
catgccecceca
cacagtcaat
aacaactaca
caatcacaaa
Cccggaaagga
agcaaggaac
ccacccaaca
ggtgatgeat
gggeaacaac
ccacccgeac
tgtgtcagtyg
gtgtgecacga
cctgettage
gatatacctg
agcecetgatt
ttttttagec
gatcccgaac
catggtattg
catcacgtge
agagtgecaag
atttatgtgg
acacgtggag
cgcatctgea
ctatgcaaac
gtcttcagee

catggactac

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
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ccgeecttecg gegecaggaag accaggacaa tttggegata tccaaagtcg cacacctgag 3060
agtaaagacg tctatgctaa tacacaactg gtactgecaga gaccggetgt gggtacggta 3120
cacgtgecat actctcagge accatctgge tttaagtatt ggctaaaaga acgcggggcg 3180
tcgetgeage acacageace atttggetge caaatageaa caaacccggl aagageggtg 3240
aactgcgecg tagggaacat geccatctce atcgacatac cggaagegge cttcactagg 3300
gtecgtegacg cgecctettt aacggacatg tcgtgegagg taccagecetg cacccattee 3360
tcagactttg ggggecgtcge cattattaaa tatgcagecca gcaagaaagg caagtgtgeg 3420
gtgecattcga tgactaacge cgtcactatt cgggaagetg agatagaagt tgaagggaat 3480
tctcagetge aaatctettt ctegacggee ttagecageg ccgaattceg cgtacaagte 3540
tgttctacac aagtacactg tgcagccgag tgecaccccce cgaaggacca catagtcaac 3600
tacceggegt cacataccac ccteggggte caggacatct ccgetacgge gatgtcatgg 3660
gtgcagaaga tcacgggagg tgtgggactg gttgttgetg ttgecgeact gattctaatce 3720
gtggtgetat gegtgtegtt cagecaggeac taataggege ge 3762
210 32
<211> 54
<212> DNA
<213> Artificial Sequence

[0090]  <220»
223> Nucleotide sequence of E2 EP3
<2200
221> CDS
222> (1).. (54)
400> 32
age acc aag gac aac ttc aat gtc tat aaa gcc aca aga cca tac tta 43
Ser Thr Lys Asp Asn Phe Asn Val Tyr Lys Ala Thr Arg Pro Tyr Leu
1 5 10 15
gct cac 04
Ala His
210> 33
<211> 18
<212> PRT
€213> Artificial Sequence
<2200 )

(223> Synthetic Construct

<400> 33

?cr Thr Lys Asp gsn Phe Asn Val Tyr %gs Ala Thr Arg Pro T%r Leu

Ala His

115



1/10 7

11

B M

% cd

Il e 13 9

*
<«
___ y

i

i

_z>n_ N Uy ;g
E% MIIHO

WRISVZ3s-AIN - €
¢3S-A\N - ¢
LIM9Z3EID-AN - |

) B ke

d1Nns

CN 104918952 B

1A

116



CN 104918952 B .IH' HH :F; Bﬁ 2/10 71

FIECHIKV VLPHIELAMVEIHR HL
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FEEFRIETT RNA
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51 -
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19—
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K3
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