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L. —FhE s R ST AR R AR+, RS (D) 5B, gt e AR
F49485 FnsP1.nsP2.nsP3MnsP4, J H A S AEISEQ D NO: 17719 Hp 25 3 PR 41 7 41 Fh A
nt 503%nt 658.nt 658%nnt 1620.nt 1620%nt 2560.nt 2560%nt 3954.nt 3954% nt
4120.nt 6381%Fnt 7083FInt 6966%nt 75261 XI5k N = A B AL 5| NI ZE D—ANTTER
G DA (i) 58 IR, FAU S 2 A8 1 10 1L DR 4T I el 1EATE (ORF) s

2 ARPEARN BRI 1) S B 1 F 7 AR 2 T AR Ay 1, Forh, 85 B AR I 3 A
HORFE B gt o — I E I 1741

3 ARPEARN HR 2 (1) & B 1 FE AT AR AR -, o, SE— PR 0 5 4D
LB M InsPAIR AL TR , IR 2 B nsPAU 528 — RIRE A -

4 FRPEAR ER BT RS R B BT AR TR 1, Hoh, S — iRt S H
i SE A Mnt 503%Ent 658X I N AR AL EL AL I N 2 D— NI ERSEAR

5 ARPEAH E R AT AR 5 B O 2 B AT AR E AR 1, Ko, SR — R & 4
insP1IF HEA 5 AISEQ ID NO: 21 oI Z 5 7 41 BAT 5090 % [l — PR 7 Y 2424
[

6 . AR PEAA HR I (1) & B FR ST AR AR -, o SE— Rt S H
iER LA Mnt 658%nt 1620/ X3 N AR A7 EAL SN /D — AN TTER AL

7 ARPEARNER 6 Al (1) S B 1 FE 20T AR AR -, o, SE— PR 0 5 4D
nsP1Jf H 543 SWISEQ 1D NO: 25H7RINZH 4 HAT 2 /090 % [l — MR F I 2 A% H TR «

8 ARPEAAN BRI (1) & B F 2T AR AR -, o SE— Rt S H
iaF LA Mnt 16207 nt 2560003k N A AL AR 5 I 2/ D— N IR SR

9 AR PEAAN HR S Ir 11 & B 1 FE AT AR AR 0 -, o, SB— PR 0 5 4D
nsP1AInsP2IRE S Y7t Ho 8 S5 WISEQ 1D NO: 24 R IZ% 741 A 2 /090 % [m]—1EfH)
FFHNZ A TR .

10 ARPEACR ZR AT R (5 B HOR S AT A 2 ) F AR 0, Horh, S — IR U 5 7
P EE 2L R 4 FR nt 36947 nt 39541 DI N AR B AL B AL S I NI ZE /D — N ITERRAL .

11 ARPEACR ER 10Tk O 5 sl i R s AT AR 2 - FAZIR oy 1, Horp, 58— R 5 4
FonsP1HInsP2 B St -5 5 UISEQ 1D NO: 221 115 2 41l L A5 2= /090 % [l — 1k
A Z AL TR -

12 ARPEACR ZR AT R 0 B O S AT A 2 ) F AR -, Horh S — IR U 5 4
PR EE 2L R 4R nt 25602 nt 39541 DX N AR B AL B AL S I NI ZE /D — N ITERRAL .

13 ARPEACR ER 12k O 5 sl i FR s AT AR 2 AR o0 1, Horp 58— R 5 4
f5nsP1FInsP2I#E S W H A5 S5 WISEQ 1D NO: 26frR 105 % 41 A5 27090 % [l —E
A ZAZ TR -

14 ARPEACR ZR AT R A B R S AT A 2 ) F AR -, Horh BB — IR U 5 1
FR R4 Mnt 3954 %nt 4120/ XN AT 2 A7 AL BI NI ZE D — N ITERSRAL

15 ARPEACR ER VAT O 5 sl i R s AT AR 2 - FAZIR o0 1, Horp 58— R U 5 4
f5nsP2FInsP3 RS W H 5 S5 WISEQ 1D NO: 23RS % 4l A5 2 /090 % [l —E
A Z AL TR -

16 ARPEACF ZR AT iR (5 B R S AT A2 2 i F AR 0, Horh, S — IR 1 5 4

2
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P 225 4 FR Mnt 63817 nt 70831 X3k N AR A B AL S I NI ZE D — N ITERRAL .

17 ARSEACR ER L6 iR 1 il i i ST 2B 2 ARy, Horp SR — iR e 5 4
insP4)f HE A 5 AISEQ ID NO: 20 RIS 74 HAT 5090 % [Rl— PR 7 Y 2 A%
2

18 ARIERUR] B SR L Frk i i s s AT A2 2 i FAZ IR oy -, Horp, S — R e 5 (e
Fps 2 5L 4 Mnt 658%Ent 1620FInt 2560%Ent 3954114 X35k PN AT 2 57 B AL BN &
D ANTTERRAL

19 ARSEACR ER 18R iR 1 il i i 21T 2R 2 AR 1, Horp SR — R 5 4
insP1IF HEA 5 AISEQ ID NO: 26 7RINZ 574 BAT 5090 % [Fl— P17 Y 2 A%
R, AN adnsP23 H5F 5 40SEQ 1D NO: 26 7RSS A1l A 27090 % A — 4RI P )
AL TR

20 . FRPEACR ZLR LT R (19 E B R S AT AR G il R -, Hoh, S — R B o1
Fps 25 3L 41 Mnt 3694 % nt 3954 HInt 63817ZEnt 7083 X 3dk PN 4 2 o7 B AL 51 NI
/DA TR

21 FRPEAUR] B SR 20 Tk R 5 B PR 25 AT A2 R Il AR o0 -, o, 28— AR B 5 4
insP2If HEA 5 ISEQ ID NO: 22 RIS 74 BAT 52090 % [Fl— PR 7 Y 2 A%
R, DA N dnsPAF H 5 5 40SEQ 1D NO: 20f7RiI S5 e8Il HAA 27090 % A — 4RI )
AL TR

22 FRPEACR ELR LT R (& i R ST AR Gl R -, o S — IR B A 4
insP1IF HEA 5 AISEQ ID NO: 21 IS5 7 41 BAT 22090 % [l — PR 7 A 2 A%
IR s fritdnsP 1 H A H 5 40SEQ 1D NO: 25/ RIGESE A H A /090 % [F]— M1 P HIl i £
AR , ifinsPLHIns P21 B S M) H 547 5 SEQ 1D NO: 24f 7 RINE % 74l g 5 /D
90 % [l —VERI P A I ZAZTR 5 4fiBnsP2) H5 45 S5 40SEQ 1D NO: 26 RIS % FF 4l G
%090 % [Fl— I FF A ZAZH R ; 4 insP2 M nsP3fI 5903 H&F 5 4nSEQ D NO: 23
FT7RINE2E 8 A 22090 % A —VER P P O AR 5 DA M R insPAF H & 5 UISEQ
ID NO: 20/ 7RIS % R AIEA 27090 % [F—VEI A 2 A% R -

23 FRPEACR ER LT R (& B O ST AR Gl R -, o S — IR B A 4
B FTIRAEGE A AT HLES A S5 aISEQ 1D NO: 30 RIS % 4 A 2090 % [ —1E 1%
R T A I AL IR -

24 FRPEAUCR SR TR i & B i R ST AR B R 1, 5B — R oy T 5
iR R4 Mnt 69662 Int 7523 IR IR A B AL BI AN ZED— N ITBRRAE .

25 FRPEAUH ER 24 Fr b & sl R ST AE B AR o 1, BB — By FES S
WISEQ D NO: 18RS P4 AT /090 % [l — MR 2 A% R 71 -

26 . FARPEACH ZR LT IR (1 & B R ST AR G Il R -, o S — IR B 4 51
ANGitnsP44s H AL HIRIN 2 D — M ITERRAE .

27 FRPEACR R 26 Tk (1 & sl O ST AE B AR o 1, BB — By T eSS
WISEQ D NO: 19F 7RIS A LA /090 % [l — MR 2 A% R I 71«

28 FRPEAUR R 3R R (1 & B R ST AR Gl R -, o S — R a1 ek
5B IR T E S AR Rk (5 S5 T R R S AT A s FL B An e AT A=

3
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.

29 FRPEACH R 3R IR 1 & B R ST AR Gl R -, Hoh S — e sk
8 SR AR 1 SE M AR B 25 2 R SR I i F 5 2 - FRNAZ F- I = Al

30 AR PEACH R 3RT IR & B O ST AR Gl R 1, o S — e sk
SRR RS BN R A B AT AR PR EE

31 ARPEAUR) B SR B0 ATk R 75 B I PR 250 A= 2 Il A 40, L, i e I ke
FH < /INEZREAZ IR 55 B 25 B 25 Fe R 25 PR IE 2 5 28 i 2 20 sl e IR
(CoV) AR

32 FRPEAUR EE SR 3 PIT ik IR B ) PR S5 10T A2 52 AR o3, v i s [ AR /N

33 ARPEAUR R 3R R & B R ST AR Gl R -, Hoh S = R E O
P30 AlEE A, H A BBInsPAR & S AISEQ 1D NO:40f /RINE % 74l HAg 5 /D
90 % [A]—VE) = LR 7 51 o

34 AR PEAUR) R 33Tk 1 A5 B FER S5 AT A2 2 Il AR 00, Hoh , 85 8 nsP4
FH 5 ISEQ 1D NO: 32fr7RINZ 25 A HAT 27090 % [F]— PR ZAZ IR T S 4ih o

35 . FRPEACR R 3R IR (1 & B O ST AR Gl IR -, o, S IR B A 4
501 ManisaP 14 A2 HTL .

36 . AR PEAUR) B SR 35 PIT ik R 5 W PR £ AT A= R Il A oy -, Hoh  Irid 2 H R B
SrHUISEQ nt NO:33F RIS P H A 2 /D90 % [F—PER T 1.

37 ARPEACR R 3R R & B R ST AR Gl R -, o SR — R E O a
201 ManisaP 185 A7 H.28 — s A0 & 3CE A

38 ARPEAUH R 3R IR (1 & B R ST AR Gl IR -, o, S IR B A 4
WP AL R .

39 ARPEACH ER 3R R & i R ST AR Gl R Hoh S = R E O
S STINGER [, Irid 2 B2 1InsP4 A 5 ANSEQ 1D NO: 42 RIS 4 A3 2090 %
] — P 2 IR T 41 o

40 AREBUR B R 3FTIR 10 G B R & AT A B e, Hoh S — R E A
SR E A EE  FIRE AU A STINGEH -

A1, —FhHYR AT AERNAR i -2k R 450, LA S AR EK - 40— T T iR [ & Al 1)
FRR ST AR R I FAZIR 1 RN s £ 41 .

42— P2yt Al A A, LB SRR Bk L - 40 R — TR I s &7 AE 2
IR P23t ST vt O 2 NE w1 8

A3 —FPfEgnf b P2 AR 2 D —Fh SR I s i, FOA AR A 18 S 4N b F kAR B R
1-40H A —T0AT AR A B R T A= 2 - FAZ IR

A4 — PP R IR T SR B BORE IE R I T 325, FLA S SR B S g Y
T AE L ARy, s

(1) BE—AZIR , Hogmh R £ E 45/ 82 I nsP1nsP2.\nsP3fInsP4, Jf H A&/ WISEQ 1D
NO: 17 R HR 3L N 4H 54 Mnt 503%nt 658.nt 658%nt 1620.nt 1620%nt
2560.nt 2560%nt 3954.nt 3954%nt 4120.nt 6381%nt 7083FInt 696674 nt 7526[1JX
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NI EAL S IR 2D — A UTERERAS s DA K

(i1) 55 MR, A S (B ro I SE I AT BEE (ORF) 5 A K

BHRTT A RO IS R R S5 AT AR 2 e o e 4 20

A5 ARYERUR SR A4 PR 1 5 78, o 55— AR 0 5 S50k FHSEQ 1D NOS:20-3041 5k
(I IS 4 BAG 257090 % [l —PEH 2/ D—AN 4.

46 ARSEACR R A4 TR 1 572, Hor, S A8 R 00 BE K 20 ORF 02 45 28— - U 2R
SI)EZIR

AT AR Z R A4 R (1 5 1, Forh, 88— IR A 5 i 2 B UM nsPATY 2 A%
R, IriR 253 BB nsPAEL & 88 — SRR 1 o

A8 ARPEARN B AT IR R A 3, Horh, 58 — SR e (1 el B8 — S8 B S g ARoge
TRk A5 515 S I RE R R AT AE R sl LB A AT AR 5 5

49 AR R ATRTIR P 5 3, Horh, 86— S (1 uk 28— SR e s i o &
S R G IRe N B - Hps 25 &2 1 -1 RNAST - B il

50 . FRPEAURIZERATATR I A 1, Hor 88— S ek 58 — IR a1 B8 F 2R i
R BEAT R DU E A -

51 ARIA R ER S0 AT iR (19 75 1k, oAb, 905 85 [ AR I ER < /IR IS 25 B 25
E B RO 2 PR JE 2 25 25 25 B s ek I 25 (CoV) LR 4

52 ARIEACRIER LA 7 i, For i Bl [ AR/ IMZRIAZ A 55 o

53 . ARPEAUR B R ATHAR R 5 ik, Horpr, 58— s 05 01Manisa PLER I HE—
SRS R A 3CE M.

54 ARMEAR ERATRT R 1k, Horh, S — Rt ek 28 — SR s R A STINGEE H o

55 . MBI Bk 4T Ak (0 5 i, Horp 28 R R A A A STINGE B B — R IR E
HESPURER.

56 . FRPEAUR) B SR A4 Tk i 7 i, For it D SRS 2 T e 13- B TR IR 7 ™
F VR ORI -

57 ARIERURIE R A4 Pk 175 725, Hor B I iE -

58 AR IERUFIER BT 15 725, o o o SR 2 ek b R PR R

59 ARIEAUF B3R 58T IR 5 12, Hor 12 ERIA B A& 1) 325 LIt ] — ek 2 Fh 5
NIRRT 1

60 . AR PEAURI BRSO i 7 i, Hor , AN b Uy e I FRANEE TR 2587 ik Vi
ST R T IR R 1 T T O T Ik Ui A AR R T I M AT AT L S ARk A
AER

61 . FRPEEUFIER A4 P 15 725, o 535 UMD .

62 . FRIEEUFIER A4 Pk 15 725, Horpy, 52405 i FL s o

63 . FRIEEUFIER 6 2Pk (175 7, o, AL B AR sk

64 . FRPEAUR R 6 3Pk i 5 1k, Horp B 2Pt H < 2F KB VAR E VLR SRR
REBP A= R K FEINBe ARG AL 4L
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ALRBEEITERRNAEHIFRIER S

[0001]  HHOCHITERYAE X5 H

[0002]  KHITEEIR 2021463 H 19 HEZAZ ISR FiiENo . 63/163, 47514 s , Hafxd 5]
FHHENAS, anlA) 2 5 HE A

[0003]  5ACHIE AT HL FHEAS [ % “SEQUENCE  LISTING” 1941 #5013 F-20224F:3 18
H, R/ANNA13, 759577, Hald 51 HFH NS, 4nlA] 2 5228 ik

% BB 4

[0004] G HHIS K [ HH 5 25 2L PR A1 F 3R IRNASY 1, DA Ml i S48 A DA A 75 20
iR AL TR T 5 KB i ALV E RN R ek 58 I T 1 o AR BHIETS S A= R FH Ik
R T ARERNAST K767 TR A 2Rk it Ja 7 o

BEEEA

[0005]  HFREHAIRNA, ok “B il %l , D RSN AN 2L N Ak i i . FHps 5
JE R R TR F-RNABE THI AR, PRUOA AT I EE R 4090 R AN A 2 TR — 20
T HIE G FAEMFARE R A2 ARSI Hp 5 (1202 PN B 5 I 289 55« 2 Tkl
Jris 25 « ZE MR ZE AR £5) 13T FE 2210 &2 1 2 P E PR SN PN BE TR SR B 1 2
PR o 2% 2 AR 8 T R G 11 T 25 AL e B i 1 IV M SR A S A 5 A 2 DR T B 1 AE
(ORF) 7 Bt 4R NI [ IRSRIE , BT iR 5 A L PR T IS e 192HE (ORF) & MR i) A= A Jo 391 i 39
BT LR 2 (SG) mRNABH PRI 2K o

[0006] 437 fil] -2 51 K OS5 SO [ 355 791, A W] P 3 vt R At S 22 A 1 i » HH
I 42 1) RNATH 5 55 T8 DL s 2, 91 anZe N B L S5 i 28 i 25 (VEEV) | 12 s 7 tH AR
I MBI [ IRAFAETFIRAT o 24 52 il 128 AP i 40 15 B A R B PR A AR AT, 5 B 2 TR 5
£ 11 AU B R o RNAJ B3 11— 2 1D L DR 28 52 1) B AT B0 08 i s AR T A 1 e & A AN
AR T gmh DhER I PR IR

[0007] 443 il F-RNAFR) G058 S W AR XE A, IR R i I T H0 25 SN S A8 w5 A= o o ST
AR B N, e A HELE R £ 2 1 (nsP) LA R AnE P ik B F5 ik HL BT, B A0MY
VS EE R NN 1 FR MBI SLE L AESG ORFHIFAR N KA T, iX T AN &
R IR e IR Bk , 3 2 A2 ORF HR G i (A ] A 3L PR 1) o A SR B R AT DA
nsP ORFHIIAFRE , 5lifinsP ORFZ AN RIS , B PR e A 1 2 A A IR 515K, BB
7 RNASZ il 1R E I RG22, IROR IS St i AR 72, 49 anisa 2GR 1) 52 44 (PRR) 114 fi
R BB S 0 T, #R] A 1538 L FR At () SN R R SR A A o AN, R
nsPRXIH G 741 5 R IRAFAE 0 B2 R A0 e 4 [ — PR AR, B 2 RNASE il -1-/E I fi
IR B 24

REAAE
[0008]  fE—ANJTIAT, KWL K Er BT HOPs s T AR 1 B F SR A Bl 2 AR (RNA) 231
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G BYE R AT A E - AZ RSy - (synthetic alphavirus-derived replicon nucleic
acid molecule) B 5 sB—A%R , FH4gahd HUp S5 F 45 M4 A nsP1 .nsP2.nsP3#nsP4, 3 H {4
BAEAISEQ TD NO: 17HrRi Y s BRI 4 e 41l H Mt 503%Ent 658.nt 658%nt 1620.nt
1620%nt 2560.nt 2560%nt 3954.nt 3954%nt 4120.nt 6381%nt 7083FInt 69664 nt
75261 DX I N AT A 8 S TN D — AN TUBRSEAR o & R H i AT A2 2 1A% 1k
SO IR , HAU B LR B 2)F (SGP) FHZE s A& A NV FE P A e 32AE (SG ORF) o
[0009]  FE—ANJ5 I, AR WAL M YR BT AERNAK Il 13k A2 4, A S T —Fh G il
HR BT AE B Ry A1 AES R 1 4 (nsP4) BICTRumIH S A A 248 AT 5
fifp ok ] B KRR IGE R 7 71 55 s b o A BRI HE BT AR 2R AR 4y 11k
YutnsPAh & 1 MiF BI3) IIIREMESCPIF A1, LUK Zh 4 B 1 1ISG ORFIH R o fE—1
J3 10, nsPAZRAS F7 A Fh A 74T 28 /D— AN JUBRSRAR , il i (S SCPIRIJR e Al e A Dh e o H 5
nsPARIEHE FIORF M2t DhaeESCPAN ] o
[0010]  YE—ANJ5 T, A K IS M HR B AT AERNAKE il 108 R Gt » 12 HYi S AT A RNAK il
TR ARG A LT AR AT — B B Hps s T 2R R AR oy -, Hopl ) Be i
T LA 5 i a0k TR ARl IE BT S A M sl BT RCIR S S Aok ks T TE sk &
Getyfziiliolasie
[0011]  FE—AJ7 10, AR IS Sty o e B0 AR W BTk AT — P B O 5
TS IRy 1.
[0012]  YE—ANJ5T, AR B MIRTT 25% (drug) 5k 255 (medicine) o 1ZIG 77 250uk 25,5
B EA R IR P — i B Fos ST AR R AR 1o
[0013]  fE—ANJ5 10, AR IS KA g b p= A 2 /D —Fh R IR L T 1 205 R A
A1 i Fh PR A W R R — e B I Fps ST AR SR AR 1o
[0014]  FF—/NJy i, A & B0 K 1Bl « 0 5l 7y 2 il 35 1 PR (disease) sk
(condition) FEIRIFT ik, HALHE M 21 i TR 7 A R0a i AL B Frdk AR S —Fh
B BT AR AR

Ft 354 BA

[0015] M &5G BB BN, 5 B AF M EAR DL N P F g A L B A 55Ty e o 1
UHHAG I, AR B TR os T RS e R 98 7 5 AR, B Y BRAR A E , AR BHANPR T F I
FIr s RSB AT B o ZE R A

[0016] [ L& W HHEY A= F i 2L I A0 E S5 9 2 25 1 (nsP1-nsP2-nsP3-nsP4) AL R &
AR N P BRI s

[0017]  E2:E Wi R s 3 I AR S5 2 f IR R SRR P BRI R G 1% 2 & Al
5nsP4 (nsP1-nsP2-nsP3-nsP4-xP) HEN KM JEM N TABME AR BAMNOINEE A (“%P7) o
[0018]  [&I35& Ui se i FIAE A A ns PATH IR B EAE (ORF) [F] I PR 4ep 50 B 11 42 1ok e A o) I 25k
N2 E £ (SGP & ifilfs (duplicated region) , ASREMER ) H2P BRI R E K

[00191 |42 Ui se i P AEAm ns PATH IR EAE (ORF) [F] N PR-4ep 52 R [ 48 1ok e A o) I 25k
R4l JE B 1 (SGP) e P BRI R G AT I HE R R Gl fnsP4. CoR b X I TP
X3, SR BHEF R UfinsP4 CORERCDS (FERIE) o

7
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[0020]  [&5 & gmhthit) A8 (CO8) F A il Fr MR AR I DNA TR A 7 = B o BUR T 7 J B £
BESE P2 A2 C08 % il F-RNAL CO8[5 UTRwnsP1-4 ORFAISGPUISEQ ID NO: 2771 .

[0021]  [E[6/EH%: 1 T2 B 25 3 PR A X 3ak iy IR s R o i A, Pt DX 3 o 1k
I HITER A A TIEER (al ter) , M RRAR S5 B A TR 23[R | RIS AR 2 il 11 S ol
e AELE B, B R IR E AT LAE AL R S5 2 SR gm i 7 SR I 00 N B SR AZ R
5 ABBULIAZFRIBIE DA L TR IS AR I By f il N e

[0022] |7 2 gmitda k2 (C02) FO il Fy AIAAR I DNA TR 7 i ] o AE b I H, DNATT
W 5 AT R ISR, ANF 2 AAETHE R T R AIAZHTRE03-6581v (K EAHE) (1261
DABSATR 55 B A 200055 25 A R0V o ke T 73 315 5% 7= A= C02 42 il -F-RNA . CO2[1J 5 UTR
nsP1-4 ORFFISGPAISEQ ID NO:21f 7.

[0023]  [XI8 E gmht A4 A6 (CO6) I il Fy S AAR I DNA TR 7 i ] o AR It I H, DNAJTT
W 5 E5H TR SR, AR 2 AMMAE THE R T BN A% R 658 - 1620107 (K () 1361
- DARSATR 5 By A R 25 1 R o BORE T 7 J5 B - 51 7 42 C06 42 i) -F-RNA . CO611J5 " UTR.
nsP1-4 ORFHISGPAISEQ ID NO: 257 .

[0024]  [&]9 2 gt A4 A5 (CO5) FOE il Fy AIAAR I DNA TR 7 ek ] o AE b I H, DNAJTT
W 5 SR R IR, ANA 2 AMAETHE R T R AIAZH TR 1620- 256017 (K EEAE) %545
- DABRAR 55 B A PRy B3 0 [ o Ok AT 7 5 3h 15 556 77 A= CO5 &2 il -1-RNA . CO5[#)5  UTR |
nsP1-4 ORFFISGPAISEQ ID NO:24f 7.

[0025]  [&[10/ZZmhd At A3 (C03) (142 il -7 SR I DNA TR ) 7 s B o 71 L H, DNA
JSokr 5 B H AT 7RI AR, AR 2 A AETHE R T R AAZH TR 3694 - 395417 (K EAAE) 1%
51~ DABFAR 5 B AR R 25 (M RV o S5k AT 7 J3 215 5% 7 AE CO3 &2 ffill -F-RNA. CO3[1J5 " UTR
nsP1-4 ORFFISGPUISEQ ID NO:22f 7.

[0026] 11 E bt AT (COT) (R4 il 17 SR I DNA SR ) 7 s B o 71 L H, DNA
JSok 5 B H AT 7RI AR, AR 2 A AETHE R T R AAZH TR 2560 - 395417 (K EAAE) 1%
15 DARSARG 5 AR R 3 P RV o ORI T 7 3 215 552 A= COT A il F-RNA L CO71)5 UTR
nsP1-4 ORFHISGPAISEQ ID NO:26F7 .

[0027]  [E[12/2 bt k4 (C04) (142 il 17 SR I DNA BTk ) 7 s B o 71 L H, DNA
JSohr 5 B H AT 7RI AR, AR 2 A THE R T R AAZH TR 3954 - 412017 K EAAE) 1Y%
151~ DABFARR 5 B AR R 25 (M R Ve o S5k AT 7 J3 215 5% 7 A C04 &2 il -T-RNA. CO4[1J5 UTR
nsP1-4 ORFFISGPLISEQ ID NO:23f 7.

[0028]  [&[13 2 Zmhd At A1 (COL) (R4 il -7 SR I DNA TR ) 7 s B o 71 R H, DNA
JSokr 5 B H T 7RI 2 AEL, AR 2 AMAETHE R T R AAZHTR6381- 708317 (K EAAE) 1%
51~ DABFAR 5 B AR R 2 (1 R Ve o S5k T 7 J3 215 5% 7 4 CO1 & il --RNA. CO1 (15 UTR
nsP1-4 ORFFISGPAISEQ ID NO:20f 7.

[0029] P& 14 2 bt A9 (C09) 1142 il - F7 SR I DNA BTk ) 7 e B o 71 L H, DNA
JEokr 5 BB FR AT 7RI AR, AR 2 A B T R A H R 658 - 1620117 112560 - 3954417
(R AHE) 1952051 DA AR 55 B A= B 25 10 R IR ME o BRI T 708 B 5% 7= A CO9 A il -1
RNA.CO9[1J5  UTRnsP1-4 ORFHISGPHISEQ ID NO: 2871 71~.

[0030]  [&[15524mhsAg {10 (C10) [R5 il 7 IR I DNABURL I 7~ S B o A1 HE I, DNA

8
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JFok S5 HR TR O ZRALL, AR 2 AMNAE THE 28 T 35N A% R 3694 - 395413 F16381 - 7083
B GREAAE) I5B 01~ DASATR g B A= AR5 B P [R5 o R T 7 J3 2l sk P A= CLO 2 i) -1
RNA.C10fJ5 UTR.nsP1-4 ORFFISGPLISEQ ID NO 29F7 7.

[0031]  [E[16,E4uhsAg it R 11 (C11) [R5 il 7 IR IDNABURL I 7~ S B o A1 HE I, DNA
JSORL S BB T 7= I AEL , ARl 2 AMNMAE THE 2 T R 1A% H R 503 - 65811 . 658- 1620117+ 1620 -
256017 . 2560-3954(37 .3954- 412017 F116381-7083(37 (JK (A HE) [ 38R~ DL FAAT 15 B A= A0 25
HORJEVE o JFURT T 7 2 8145 5% 7= A= C11 il FRNALC11/#)5” UTR\nsP1-4 ORFAISGPYISEQ
ID NO:30ff7R.

[0032]  [E17A-17D7~H 1 SEAPFER MM S5 A, DAUEBHAEAE T 281 3 &2 1l F-RNAFR 1
YMALSEAPIISG ORFROTIAR , H FLafind b (256 8 R SEAPIR .

[0033]  &I17ASE M T SEAPAECO1.C02.C03.C04.C05.C06.CO7HICO8% i -RNA | [l 51k
MR EE R B A0 (WT, 2GS SEAP A 8 -1 W 14 4 il F-RNA) XoF B A IR AT, 124t
ST 1 0 e BT R I TR] RO BHK A0 I ) &5 10T I8 WO SR 2R T 1, 3 LI TR R 47N (2
FE) 167N (R TRIEE) Fn24/ N CE M)

[0034]  E[17BHILTC &t T SEAPFRIA Mt 45 SR AR B 124t i 6 5 2 i1
RNA (] 17B-C09, & 17C-C10) %54 16 /NI [ BHK AT 1 S 4 b 37 i HURE T E 3 o bb €8 14
650nm)i AL I K O'C S K T B SEAPZ R o SRS, S 0128 W AL A 1) 2k LB By A= 7 (WT)
X B

[0035]  [&]17D/ 2~ T A9 7HE{4C03.CO5FIC06 5k HEEF 4= FIRNAE il 1 (VEEVrep-SEAP; WT)
FIAALEE (Untranst ) /NGAHEE B A GRS (RLU) 28 &Y SEAPFE IR 45 S AEIR S IA -
FEIETT A, BEZH DY FINER A G Tng T 7sRNA T 58 — RIKCER I o« i & G a6 DARHXS &'
By (RLU) LI 775 SEAPIR i o AR < A7 A TR 22 25T ALV YJRLU=S . D,

[0036]  [&]18,EVEEVEE PR 211 LB, i ik A& BH TR [IRNAJT B 3 A AN 5256 12 11
et 2 8 1 X Re K AE , HUm 5T 5 T IR ARG AL X dik o

[0037]  E[19@ s E AR R 198 S56 TS P ns PAS il -1 F A — S s Bl s e A, =
FRBR N2 nsP44E AN ) (xP) J&2x 2GR 1 (GFP; K EAAE) o (R H1, SG ORFHI
S5k 2 B RS SE DRI SEAPHIR « b &2 il --RNABE PR W VEEVrep-nsP4[GFP] - SEAP,RNAJT ]
YUSEQ ID NO:31ff7Ro

[0038]  [£]20A-20C~H T ARSI H FH T AR ZEnsPAUB IR VEEV & i1/ S0 2R R 2%
15 o BHKE FAE RS54 25 11 ORFH 4 ASGFPANI/ESG  ORFI¥]SEAPZR A SEAPI) 525G 14 ZEnsPA{& 1
(12 -1~ (VEEVrep-nsP4 [GFP] - SEAP) B 4L (14U .

[0039]  [X[20A7RH T o)t AR A i 25 S, UERA 24 HinsP4 (GFP) {&4H 1 VEEV & fill -RNA
(VEEVrep-nsP4 [GFP] - SEAP) A THE QN A4 Z1NGEPRETE AN , JF HLAE RS QL0 Fegnfif
HAAAEGFPER IR

[0040]  [E|20B ¢ FGFPHEF- P H v P B s QL 1 BHK 41 it S 1) o s B azs iy, o
GAPDF TAS ) FAE A B, FCAfIA T VEEVrep-nsP4 [GFP] - SEAP[ RN 43 B (1 e A4S
GFPIFEIE «

[0041]  [E|20C 2 7= H 1 1o 0 Qe 1) BHK A 1) S5 A1 i RO O 1 b €2 1056 12 2 SEAP
TR R RESEAPIISG ORFIZHAREAUAEIRIA .

9
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[0042]  [K21A-21B/~HH T TR AU ZEnsPAE R VEEV & il 1 S0 PR 0k . b & 1l
FRNAZE S T WAL I S 77 2 FR BT R 355 - 18 B A InsP4- CAR 18117 o

[0043]  F21AC B Rz BB A 4 R IR o~ T 5 BF) Bis: (ED A8k,
14 FH -1 B ] « Z8nsP4 (GFP) - &1 f)IVEEV - SEAPA il -RNA (C13) EA THEGLIN 17-14F 24
GFPFAME4NN (R, A7), BAARFE A fgni (R A7) HANFAAEGFPER IR

[0044]  F21BsE ] T A EIES: (RLU) &5 KM FE , 12040636 55 MRS RS /N
SRMIMIE A TR N ST T 8P A= RUVEEV - SEAPE il F-RNAFR /N (WD) sy 48 1 /e RS
28 RS A X A T L 2 111 ZensP4 (GFP) - 21 VEEV A il F-RNAMY/INER
(B 1) WM LT F Y SEAPIR FE EA TR o LTS TS e SR LR B 3RS 6 R B
[0045]  [K|22A-22B/~HH T A8 DAL/ IMZHAZ IR S5 P1 4589 2 25 1) (FLAESG ORFHA
1) Fr a5 11 3Cpro s I H 5 2 1l - RNAR BE A ik

[0046]  [E22AE R~ 10 s 8542 - [WnsP4 gt 5 F1 A T8 16 A Gty /N ML RS 25
P15 % 8 H (01 Manisa P1Z &) Frasf3Cprods B AL B 1~ B, #0h
VEEVrep-nsP4[3C] -P1.JlERNARY5 UTR.nsP1-4.3CproMISGPIX 3174 4ISEQ 1D NO: 32/
7o AESG ORFHIERASIPL £ 28 [ [ 2 552 F7 /I ISEQ 1D NO: 40HT71.

[0047]  [EK22B 2 FHPA I RNAKE Je ) BHK 41 it 24 i ¢ 004 T 10 S 5 B 1 IR R < ka1
VEEVrep-nsP4[3C]-P1;ykid2, & ifilFRNA S kol LA (57 N SSA2 , SI N AT 26 1%
- FHIER3CproZ K Zeak , VE N A Bt (VEEVrep-nsP4[3Cmut] -P1) ; ki3, VEEVrep-
P1 GBI T-VEEVrep-nsP4[3C] -P1, {HEk/DnsP4fh &5 113Cpro) 5 Pkit4 , B VEEVrep-P151/40
JF 4R 3Cprol ImRNAZH &4 e /N FHPE N IR . 2251204, U #EVEEVrep-nsP4 [3C] -P1
I N, A B ~ 100kDalyP1 225 1l Dhas FH /KA N T s a3z i 1 ~ 35kDal VPO e
Bt o M LAE B SEFEVPA+VP2+VP 3 AN TE 4 24 Ml [R] 7 , LRy~ & ~ 55kDa. fii /1]
VP2 PR ACSR IR EN 2R M, 43 -2 BRIl ; C, AR AR BHPEXS A 41 o

[0048]  [K]23A-23D R T A B4R A STINGER 111 i 25 & T RNAR 5L R 7 15 %k
P, 12 P 5 52 ) - RNASE 2848 A TEN SIS A 4 s RGP, FRAESG ORFH i a5
HEPKISEAP,

[0049]  [K|23A E M) EEAVEEVrep-nsP4 [STING] - SEAPI Rk 22 1A, 4 A (0 & 4 il A
STINGH: H [ gmht 7 AIME AR & - F-RNA, FoR 282 A TENRIEGE P FAT 4 s s vk, O
1ESG ORFHI 2 At di 5 JL A SEAP . )L RNAJ#5  UTR nsP1 -4 STINGHISGP X I (1 & 7 4NSEQ 1D
NO: 3477~

[0050]  [E]23Bs2 /ETIPA FRNAFE L HEK - Lucia TS AN A 71 S e BN e 1) e B« Uk
141, VEEVrep-SEAP; Jkili2, VEEVrep-nsP4 [STING] - SEAP; ki3, TN A,

[0051]  [&[23C/ 2 S5 I IR A gn i) AHLL , /EVEEVrep-SEAPHIVEEVrep-nsP4 [STIN
G -SEAP il --RNAFH[1JSG ORFHIZ ity 1 SEAPHR 7 L PRI 1) ek 25 R (it b 81056 1 650nm
AL TR I ) FEOAEIR I

[0052]  [&]23DE =~ S IR R4 ) AHEL FHVEEVrep-SEAP SEAPFIVEEVrep-nsP4[STI
NG] - SEAPZ il F-RNAE S IEN(E SAL- FE PRI & 25 SR IR

[0053]  [K]24A-24D/~H T /EBL6R (2R HH oK FE8(2 1M LAZmbS A\ STINGER 1 1 Hps =2 2 1l
FRNAPYEE R FRIR 5 R, 12 Hp 5542 il - RNARE 284 Aot TENSRIEGE P FAT 4 s R vk, O L
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YESG ORFH1 £ A4 15 FE A SEAP

[0054]  [E24A52 7~ HH AL AL 4R AHLEL , [T 1ug VEEVrep-nsP4[GFP] - SEAPE il 1
RNABERYIS 291K, A1 2L B 7 M 5 1 B16 2B 6 2R 41 Fh I GFP R ik 45 R I -

[0055]  [&|24B 27 H S R FE LR AN ARLL , 72 ] 1pg iR 2 - FRNA: VEEVrep-nsP4
[STING] - SEAP.VEEVrep-nsP4 [GFP] - SEAPFIVEEVrep- SEAPEE LT | 7E 1 2L BF 75 M h BE 5511
B16 2 29 4N g i SEAPSR IR 45 SRR A

[0056]  [&24C/ & R 5 ARFE QN IANAHLL , 72 ] 1pg iR & - FRNA: VEEVrep-nsP4
[STING] - SEAPFIVEEVrep- SEAPFE YL ~ 1 K5 EE 72 1IB16 2266 2R 41 Gl ELTSASE (=
TERFFR 1) TEN- B4y bl 25 SR A AR A o

[0057]  [K]24D & S5 {HEREA L Jerion IR (218D #HLE , Fl2ug VEEVrep-nsP4 [GFP] -
SEAPELVEEVrep-nsP4 [STING] - SEAPHESL1 K JB 64Nt Bk A 45 SR HR A
[0058]  [&]25A-25D R H T ETC- Va4l ok [ B PAGR IS A STING & 19 H 242 16l
F-RNAPZE A ek, 12 HY 53 2 ) - RNARE SEA2 D0 TRNSRIGS 1 5 A 20 s B9, JFAESG
ORFH g i Fie 75 B [RISEAP

[00591  [K[25A 2 Y S AR HE QLo Bt 4nffu ALt , T 2uedia E 2 il F-RNA: VEEVrep-nsP4
[GFP] - SEAP.VEEVrep-nsP4 [STING] - SEAPFE L2 K5 , £F 1 24U 72 M P Bs 1 TC - Vs 4nfiarh
SEAPFR &5 SRR AL ARSI, il B R L L 6 4 SEAPSR IR A T2 i, il /A
SG ORFFHZAt 1 SEAPSE PRI il 31k

[0060]  [K]25B 2/ H S AL Qv on) Bt 4nffu ALt , T 2ue i E 2 il F-RNA: VEEVrep-nsP4
[GFP] - SEAPE{VEEVrep-nsP4 [STING] - SEAPHE L1 K5 , BF 72 TC- AN GH ELTSAYE [
FEREFE FI5) OTEN-B23- WAl & 45 SR AR A .

[0061]  [&|25C/ & ~Hi fH1png VEEVrep-nsP4 [GFP]-SEAPHESLIS 3K, #E LS 1 TC- g4
PIZRPIFRGFPR G Ry« 25 ], S AR AR B gl b A GRPEk (ML, 4) AH
b, i AR A B ARnsP4 CARm D CER 1, RN 2 AN S5 A 52 2] K 5 GFP ik
[0062]  [&25D & 7 HH 5 AR AL BN MR 4 i AR b , H4pg 88 2 il FRNA VEEVrep-nsP4
[STING] - SEAPFE S 1 K, TC- AL Co BB i 45 SR M o 25 B W2 21 oK
AR AR OO ) LIS I LB 7= [ ; #5 4 VEEVrep-nsP4 [STING] - SEAP = W42 21| AL KA1
I oA

[0063]  [K]26A-26G/sH T 2818 1 5 Ep A AU [F) PR BRI VEE VA il F-RNARL MR H iX B py
AATFE L .

[0064]  [K|26A 4ty (A 12 (VEEVrepHK - SEAP) [1) 5 il B RS AR [TIDNA TR I 7 22 1A
S DNAJSURE 5 BB FIr s I AL, AN 2 AMAE B0 1 RN 4% R 705 - 340637 (K
AR Y- DA A5 B A R a2 A IR ME 1A RE AT BRAEAE AT — &5k etk
[0065]  [X|26B /- 2mhth Al 44 13 (VEEVTepHK ( A U) -SEAP) [ 55 il A AR I DNA TR (115
S S I DNAJTTRL 5 58 H FT 7R AN, AR 2 A T8 88 T 3 R 414 R 658 -
335907 K EBAE) 11~ ABRAR 5 B AR R 82 1 I | AN FE T BRAAAE AT AT 245
FaTCH, I B St BERIEE FRIEE B 1 2 1o

[0066]  [K|26C & 4mhtA 44 14 (VEEVrepES-SEAP) [ & il - 5 SIABAR I DNA TR 1 7~ 32 1A o
S DNAJSURE 5 5 FR BRI AL, AN 2 AAE B0 1 BRI 1A% R 4120 -6965 07
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(RAEHE) B0 DA AR B AR A 25 0 R IR M |, T A28 R A] B A7 AE OAEAT — R 254 T
o

[0067]  [KI26D & 4mhiAa {415 (VEEVrepES (A U) -SEAP) [ il F F MM I DNABTRE ) 71
B2 DNAJTUR 5 5 FR AT AR IR A0, AN [F] 2 AMNAE B0 T B R A% R 4120 -
69651y (K EAAE) 15001 DARRAR S5 B AR 2R B R, AN 8 T BRAAAE IATAT 245
R T, I FLAR ot Bt PRI AZH B 1 1

[0068] 26E 2 7 HH AL YL IR 4R AT L , 78 T 1pgVEEVrep SEAP.VEEVrepHK SEAP
Bk VEEVrepHK (A U) -SEAP RNALZL16/ NI Ji , A 1 24 L5 7R ML 5 O BHK AT Fh SEAP G 1A &5
SRR o AE ARSI i i S 7R B 1 b 01506 ok i R SEAPI ek, Ho B /R AESG ORFHY
Yl SEAPEL LR 1 Al Dh R 15

[0069] 26F S H 5 AR B YL AR , 78 1pg VEEVrep-SEAP.VEEVrepES-SEAPEL
VEEVrepES (A U) -SEAP RNA#EYL16/ N5 , 78 1213575 LA 5% 75 (O BHK 21 o Hh SEAP e 1k 45 TR
(2R INE

[0070]  [&26G & 7 H 9 IR CR A AR AL F 19 /INER B9 I3 AHEE , 73 8 2pg LNPAC il 1)
VEEVrep-SEAP.VEEVrepHK-SEAPEL VEEVrepHK ( A U) -SEAPST GE X2 & 15 &1 I
Ti HISEAPYAR PN SRR 45 SR IAEIR A

[0071] 27TA-27D7H T IEFHFFA A RO VEEV il -F-RNASR IR 25

[0072]  [E27AE R H AR QL B4 AtLL , £ 125k 4ngdi & &2 il F-RNA (VEEVrep-
nsP4[STING] - SEAP.VEEVrep-SEAP) #£ 445 1k, ZE 124U Bs 7 M i B2 52 1 1F B HFF I i FH SEAP
TR G RNIEARE ARSI, il e N R5 R RE I L U062k 8 5 SEAPI ek , I B /R AESG
ORF FH 2 i 1) SEAPEE LRI 1) il D 2k

[0073]  [K[27BJE Fl4pg VEEVrep-nsP4[GFP]-SEAPFEYLS 204K, ek ARG RS 1015 H A
HFF I FRGFPF R 45 SR i, F P ok FnsP4 CoRum 4 I GFPAR A axX SE (e (14
A A A IR R ek

[0074]  [E[27C&7~HH 2K H A L HEFIF) TEN - B PR (0 B 25 SRR IR A o A AL fm 1R
SR A 12U M HFF IR S AR5 2L, SRR QLI HFR AN N B, DA S e R0 et
1ThEEE , #3458 ERNA (VEEVrep-nsP4 [STING] -SEAP.VEEVrep-nsP4 [GFP] -SEAP.VEEVrep-
SEAP) 1) 55557 345 ] T-HEK - Luciazs [ 4 DA i N B B R T TENFR B 2 o AEAR ST
Iorh e RO GIES A 58 A ISR I TENN Zr 4l a5 AL Lucia.

[0075]  [E27DsE AL BNt FEAHLE , Fl4pg s &2 i) -F-RNA (VEEVrep-nsP4 [GFP] - SEAPAI]
VEEVrep-nsP4[STING] -SEAP) 4L f5 4 K HFF 4RI G WAtk 25 45 SR i e o

BRI

(00761 ERAR J547 WA T, 75 DSO8R A5 R0 B =5 - R R P8 53 P A PR i) o A
(@) "1 “—A> (one) " e SN AUAE—AEl 2N 5 HIRIILH o I AGE (A5 Tk B K
TG FCURAE TR DA K RS SO Tl o J ol “ /D — A T BRI A El B 2 AT H A1, il
“ABEC” , A Bk CHI AR AT B — A M HARATH &

00771  HJE&E:

[0078]  GiALWIFTHI, “Fp " S FR I 22 B (Togaviridae) SO (O R EAE IE SCRNA
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i e o U 75 )38 0 3 R 2030/ i B, AT DU A RN E A Bl o s R 0k 1 EL ARl 3
70nm, {31 B BRIE &R 220, B G 40nmZE fEAZ K FE (isometric nucleocapsid) o
[0079]  FRT REE PR 22 K 29120000t 1) s SRNAZY F-, FLgmbt AT I8 A (ORF) |, B
SERME (ns) FIZER I CRE WA PR TSR 21k SG, ORF) ons ORFMIEIRZH5 simBffur A 4f,
SRR KA =0 2 B4R & 1 (nsP) , BlnsP1.nsP2.nsP3#nsP4, X 4
B EEN R — 28 AT A A, 1l 8 E KRN T 24 A AR 1 o nsPal e 40 it Jog Fh g gy
(PR 25 AL I 1 (cap-dependent translation) JKRARIE JGYE , FG 5 L DN 4HRNAHE
BIEinsP2 & 1, 122 8 R N PU AR 1 :nsP1.nsP2.nsP3MInsP4 (E1) , B L FIE
FHVAE AL PR A A0 58— Hp5 B2 ORFIR B 55 / BE o nsP LT K /N2 J60kDa H AT g FLAT
HASLFERERG PE , T2 S S MINE SR, (viral capping reaction) -nsP2[fJK/NZJ790kDa
H AT s B A f el Anas ARG M , insP32) y60kDatf tu & = AN g5 tak : 2 ksl rp ok (5%
RS 25 JE R L 1) g5 M3 R i AR g5 44 48k (HVD) o nsP4K /N2 A TOkDa 43 55 4% CARNAK i
RNAZE 515 (RdRp) fHEA L &A1 o

[0080]  ZEAIERISG ORF ALY B RN K R =73 2 — , AT, HORF4u i S5 R £5 1485
F AZOZA TS A C, AN 7 RAREE G I R ER I PO2FIEL o 5 55 E S Al 5 11 2 [ A
AT ARIR Bl IRk A N BRI .

[0081] P #nsPr=# 4555 K 20 (I RNAFROR I RNA L S5 A= A2 B AR 11 U5 (-RNA) AR
J& , A= K AEESG ORFIENE o nsPr=®n A -RNABEAR 1937 v M0k 56 bl 4 KA s DL B 1t i R it
R 4], T e B 2 R 4 A2 TR O BR o IR A A2 Rl T da AR 2 T Mo 23 &2 il A= AU
“ELIT B B 2 B 17 B B AR o T AR R AL A R A A T S AR A O 4y R
(PAMP) [1)dsRNAFH TR = A 1 A 2R R, PRI AR PN ASE IR B 3244 (PRR) 23 iU s 20 e K
ToPEIIL o M -RNARRAR , nsPP=408 /152K H A FSRNAGR R PERNA SR Sl 5 2 (1 2L PR 41
)7 BSGP) W%, 1% 2L 2] CY MR UG SCHERNAZE PR 41 11 A1 LUy X408 —
A~ORF _F 3 (1 st A% X3 DA 7 A= A i 25 A ORFIW e /NI ki “NE AL P2 117 (SG) mRNA . SG
mRNARFE S b A KA A R e s A R, S BUE A4 SG mRNASE DU =y, R Rl o
Yl S5 A FE R 1 B A 7K

[0082] G & WA Y, RNAKE il FE M FH s 55 I (BB 75 R 5 ) BE PR 40 T >k () 71
NTAERIREIR /7y F , HAE S I NS i 4N e N PRI Ae g L3 2 o f T2 1 F 2 i), RNASE )
AT LAKRIE IO AT i 28 1 BT 7 A, NI S B0 75 8 A B AR N R BB o RO “R Al
RNA”F11” RNASZ il A A AT B 46 f FH AR ARGX 2ERNAS T -

[0083] - — i Jy =CHh , RNAK il -1 T LU I E S 55 Im P A RNA S 1l HHO 25
Y] A FEH AR T 4B ik #8955 5 (Eastern equine encephalitis virus,EEEV) \Z&/A
Fahr D% 78 99 2 (Venezuelan equine encephalitis virus,VEEV) . K yE PR &
(Everglades virus,EVEV) (B HUEE: Mucambo virus,MUCV) . ZEUF) I Ao 5
(Semliki forest virus,SFV) ¥ 44)5a: (Pixuna virus,PIXV) K {E IR 5
(Middleburg virus,MIDV) &AL &5 M s (Chikungunya virus,CHIKV) B JE 7k - JE ki &5
(0’Nyong-Nyong virus,ONNV) . &' Hi7[J5 5 (Ross River virus,RRV) . /R E x5
(Barmah Forest virus,BF) .iEE95 5 (Getah virus,GET)  E111Ji 57 (Sagiyama virus,
SAGV) | DI 25 &5 (Bebaru virus,BEBV) . 5 & Mayaro virus,MAYV) . 24455 &5
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(Una virus,UNAV) S8 & (Sindbis virus,SINV) (BREE: (Aura virus,AURAV) |
KIS )i 5 (Whataroa virus,WHAV) B2 PR (Babanki virus,BABV) FCH DNET I &5
(Kyzylagach virus,KYZV) PSS x4 i 5 (Western equine encephalitis virus,
WEEV) . = Hb Iy (Highland J virus,HJV) EEARERJEE: (Fort Morgan virus,FMV) . Bl
5 (Ndumu, NDUV) A1 H 3295 55 (Buggy Creek virus) .

[0084]  FF =i J7 X, RNAS - A DA Fnd AR UE R AE IURNAS R 3L R AR AT 4=
.

[0085]  fE—APsiljiE fy P, A& B TFRORNAS - 0] DL TR A& e ek T4 1
RNASE )1~ - RNASZ il -F- F] DAAE ARSI Bl A8 117 o A8 1 P A BT IEASR T-UA MR : g Tk
SRR BORACEE , Gl (8 AL i i T T T 2 ) R & RN AL Az
DITHAC B 1 o5 VSR SIS 1 (91120 TR EAE) AR 43 - IO B4 B  RNAKE 1)1 1]
VA P BRI o7 5k T AR , 1% 05 R B s CRFF OCBE e A1 o 2 B I D e - sk
D5 AT RN S RO R IR « RNASZ ) F- AT LU S AR H AR A A 855 O H R Fr 41 45
o 1] DA 3 F o B ARCRARERNA S il -, SHAS AN T KRR A H IR T A A A —
Tk 2 My Az sl E A

[0086] BT~ Hiyps A5 I RNAST il W PV E A SN A 5 DR % 108 11 24K o FPOS 25110 45 A L A
FE AT DL FI R AR B 4 AR A R BT R ER 4 (SG) HHRUBIEAE (ORF) Hrgmbd o JESE A (nsP)
Sty SIS T B AT —NORFH, FLHERT A A v DhRg , rT -S40 Py 2 - RNA &2
HILA K SG ORFIFIENTE o MnsPawtt 771 S A T 25 5 A0 LPAHRRI , &2 A A TS 594
i 25 25 R A A ) AT B , T L4 S o o8 1 B Lk S I 85 A A, T DAE
insP 740 o nsPRUE I HABRERNE , OB S— 2 B IR 7 41 i) B 252 A AL Dhie , 1fn FLAE
AL H TR 74 R R A A il - B A SR P s I et — 54 .

[0087] 5 pC I H BT AR 2 ARy 1

[0088] Mty S, $2 0 175 s HY R s AT AR B AZIR 0 - B B HY R AT
G ARy EE IR, S N S E 2 8 FInsP 1 .nsP2..nsP3HInsP4. £
— IR TR S NG AERIELX (UTR) [k i 2 S R 4R 21~ (SGP) IR e Bl N 1 4« 58
— IR AT O AEAISEQ TD NO: 17 i s N 4L Mnt 503%Ent 658.nt 6587
nt 1620.nt 1620%nt 2560.nt 2560%nt 3954.nt 3954%nt 4120.nt 6381%nt 70837/
nt 6966ZEnt 7526[FDIRN IR AL EAL S INZE D —ADPUBRIAL AW TR ST 4= 2
HllFAZER 77 18 AT AR 35 55 AR I 41, A & 2l B A 1 1 B (AL 41 (SG) T ) BEAE
(ORF) o £85H B 1IFISG ORF H A0 25 4 hih 2 — e I Fr 4 o 2B —AZ R Fr 1) ) 105 HjnsP4
CoORUmRI S 4 I 28 — IR 1 o nsPA4atd e AT L3 A 75 Mnt 6966 nt 75261 X I A
PR B AL S I ZE D — N ITERRAL .

[0089] QAL HHAT T, RS “SFilt e 7 e AR AR A E R IR AR I E 5T

[0090]  GnAC LW T, ARGE “DTERZEAL” S FEANME ST g hd 28 19 BT S LR 7 A1 (A TR
Bk 3 2 BRI PSCAE o I, DUBR AR T LA Rt B — - PR A Dby b A ) S R 1) 2 3
IR USRS Al E— AN 2 T MZH RIS .

[0091] QAL HHET T, KRB b0 & 18 T 1 o i 1 =5 AW AR 5 1 ek
PR L R ek I B N G TR T BRI SR I
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[0092]  dnAR i WA, R OE “Bebi 1G4 Tl DU B U b - i 2,
L0 R BRI A2 S S RNAJT 2 W A A5 B o M e I — e G5 57 (motif) .

[0093]  fE—hsijie s =k, S —AZIR AT A 5 A F s 2L AL 4 Mant 503 %Ent 65871 XI5k
IR R AL EAL S I 2 D — A DUERSEAL A R AT, 45 HR I T A BN 2R 7 8 ¥ 255
Ze N B D A s B IR AL eIk I sk, HL e 3R IL [N 2H 2225 7 41IL01442 WINCBI GenBank
¥35)% (SEQ ID NO:17;Kinney,R.M.,Johnson,B.J.,Brown,V.L.and Trent,D.W.1986,
Nucleofide sequence of the 26S mRNA of the virulent Trinidad donkey strain of

Venezuelan equine encephalitis virus and deduced sequence of the encoded
structural proteins,Virologyl52(2),400-413,H 1B 5] I AR LB, anla] 2 584 )
) .

[0094]  HEHT L TTERSS I 28— LR W] LA & 9w insP1 I ZAZ TR, O HLAU 3 S ANSEQ 1D
NO: 21 RIS F A BAG 2 /DT0%  T2% 75 % 80 % +85% 90 % 91 % 92 % 93 % 94 % «
95% <96 % 97 % 9899 % ik 100 % [ [ — VLT 41 o

[0095]  fr—Fhst s 2k, 58— A% P LA S A WISEQ 1D NO: 17H R Hs s B R 41 )7
FIdiMnt 658%Ent 162009 X 3N FIE A B AL S INBIZE D — N ITERRA I R4 - 7
TUERISAR ) S — AR AT A S gitnsP LI ZAZ R , O H A S5 AISEQ 1D NO: 25H7RINE
F A AT DT0% T2% 75% 80 % 85% 90 % 91 % 92 % 93 % 94 % 95 % 96 % -
97 % +98% 99 % 5k 100 % [T ] — 1 [ FE 41 o

[0096] it )y 2k, 55— A% AT LA 5 A s i 2 [ 41741 (SEQ 1D NO:17) F A
nt 1620%nt 256001 X I8N PRI E AL S I ZE D — D ITERRA T 7 A1 o BT TR R AL
(18— AR 1] LB 2 ididnsP U InsP2I 5 (junction) , JF HALS S AISEQ 1D NO: 24
RSB EFIEAEDT0% 72% T5% 80 % +85% 90 % <91 % 92 % 93 % 94 % 95 % «
96 % 97 % 98 % 99 % ik 100 % [ [ — VLK 741 o

[0097] ity 2k, 58— A% v LA 5 A s i 2 [ 41771 (SEQ 1D NO:17) F A
nt 3694%nt 39541 DI NIRRT EAL SN2 D— A PUERIAL N 781 A B TR SEAR
(18— A58 7] LB 2 iInsPLHIns PRI E S W ZAZHTER , F H AL S5 AnSEQ 1D NO: 22/
RIS EFI EAEDT0%  72% . T5% 80 % +85% 90 % <91 % 92 % 93 % 94 % 95 % «
96 % 97 % 98 % 99 % ik 100 % [ [ — VLK T4 o

[0098] sty 2k, 5B A% AT LA 5 A s i 2 [ 41771 (SEQ 1D NO:17) F A
nt2560%Int 39541 DOR NI AL AL 5 I D —MIUERRAL 7 A1 A TR AR
[AZIR A1) A 25 ZmhnsP LMIns PRI SN 2 A% HR , 1 HAE 2 S5 a1SEQ 1D NO: 26 7R[Z
F AT DT0% T2% 75% 80 % 85% 90 % 91 % 92 % 93 % 94 % 95 % 96 % -
97 % <98 % 99 % 5k 100 % [T [Fi]— 1 [ FE 41 o

[0099] ity 2k, 55— A% v LA 5 A s i 2 [ 41771 (SEQ 1D NO:17) F A
nt 3954%nt 412001 DX3H A AR R AL B 5 IR D— NIRRT 74 o« 0 S TR AR I
AL A B g nsP2 M Ins P3N S I ZAZ R , T H A2 55 4nSEQ 1D NO: 23H17R~ 1
BEFHNEAAEDT0% T2% T5% 80% 85% 90 % 91 % 92 % .93 % .94 % .95 % .96 .
97 % <98 % 99 % 5k 100 % [T [Fi]— 1 [ FE 41 o

[0100] it )y 2, 55— A% AT LA 5 A s i 2 [ 41771 (SEQ 1D NO:17) F A
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nt 6381%Int 70831 N LR EAL SN2 D —APUERIAL N 751 A S TR SEAR
(S — IR 7] B B gitdnsPAIN ZAZ R, H AL FAT S WISEQ 1D NO: 20 /RIHZ 3574
Z/DT0% T2% 75% 80 % 85 % +90% <91 % +92% 93 % 94 % 95 % .96 .97 % .98 % .99 %
5100 % M A —M: 41

[0101]  f—Fhst s 2k, 58 —AZI 7 21 n] LB 2 0 H e 35 PR 417 41) (SEQ ID NO:17)
HiMnt 6966EInt 75263 N IR A EAL S INRY 2D — MRS 781 o (0 2 D TEER
GEAFI EE—HZIR ] B B i insPAI CAOR DX I A% R , 7 HAL & 5 4nSEQ 1D NO: 181k
VT RINE T A DT0%  T2% T5% 80 % +85% +90% 91 % <92 % 93 % 94 % «
95% <9697 % 98 % 99 % ik 100 % [1[]— VLK 741 o

[0102] ity 2, S8 — A% v A S A B A R — DA XKk rh B TR s Ar
A« ZAZ IR P A0 &4 FR 25 2 [N 41 541 (SEQ D NO:17) Fiknt 658%Ent 162011 [X i
WAHInt 2560%nt 395413 N A A EAL S INAT— UL TBRSAR A B TR AR
S AZIR V] E B RSnsPIIN ZAZ IR, H A S S AISEQ ID NO: 25 RIS H A A%
DT0% T2% T5% 80 % +85% 90 % 91 % 92 % 93 % 94 % 95 % 96 .97 % 98 % .99 % ik,
100 % [Fl—PERI T A, DA, B85 gtns P21 2 A% R , O H AL S5 WISEQ 1D NO: 26171
BT EAEEDT0%  72% T5% 80 % +85% 90 % 91 % 92 % 93 % 94 % 95 % 96 .
97 % +98% 99 % 5k 100 % [T [l — 1 [ 541 o

[0103] ity 2k, 55— A% nT LA 5 A s i 2 [ 41771 (SEQ 1D NO:17) F A
nt3694%nt 395411 XN Fint 6381ZEnt 7083 X Ik N IRATE 57 ¥ AL 5N —NPL_E T
BRI T A1) o A0 5 X BE TUBR SR [ S — AR W] LA S ididns P2 2 AZ HIR T HE S S
ISEQ ID NO: 22Ff RIS E T B ZE/DT0% T2% 75% 80 % 85 % 90 % 91 % 92 % «
93% 94 % +95% 96,97 % 98 % 99 % 11k 100 % [ [F]— LI 41, LA K, 402 4 hnsPAT) 2 4%
Bg, H H S 5WSEQ 1D NO: 20 RIS A HAGE/DT70% . 72% 75% 80% +85%
90% 91 % 92 % +93% 94 % 95 % 96,97 % 98 % 99 % 5% 100 % [ 7] — P 1 5471«

[0104]  f—FhalfiE Jy b, 55— AR P DA 25 H s 25 A 48 741 (SEQ 1D NO:17) Hy,
FMnt 5038|nt 658N AEMnt 658 |nt 1620/ X3 AN FEMnt 1620%Int 2560[1)
XIH N EMnt 2560%nt 395419 %P W AEMnt 3954%nt 412008 X35 N DA K 75 Mnt
6381%nt 7083[YDXIH AN FIERALE AL S I NI — DAL DUBRSEAR 1 471 o A0 2 X e U Bk 58
B — R Al S itdnsP LN AR, LB S FAA SUSEQ ID NO: 21 RSy
HEAFEDPT0%T2% . 75% 80% 85% +90% 91 % .92% <93 % 94 % 95% <96 .97 % +
98 % 99 % 5 100 % [1 [ —VE 3741 5 ZdEnsP LN ZAZHIR , JF H A& S WISEQ 1D NO: 250
RIS EFIEAGEDT0%  72% T5% 80 % +85% 90 % <91 % 92 % 93 % 94 % 95 % «
96,97 % 98 % 99 % 5k 100 % 1] [F]— M1 41 5 ZrfdnsP LFIns P2 #5 S M) A% H IR , 7 H.
A 5U0SEQ ID NO: 24 RIS E A B 2/ D70% . T2% 75% 80 % ~85% 90 % <91 % .
929% 93 % 94 % +95% 96,97 % 98 % 99 % k. 100 % [ [F]—VE [T 41 ; GitnsP21 2%
2, T H & 5SEQ 1D NO: 26T 7RIIZE T A A EDT0% . 72% 75 % 80 % 85 % «
90% 91 % 92% 93 % 94 % 95 % 96 .97 % 98 % 99 % 1k 100 % [ [] — LI 41 5 diiinsP2
FinsP3EE I AL HTR , - H AU 5 nSEQ 1D NO: 23 /RS2 e A AT 2=/ D70 % .
72% 75% 80 % +85% <90 % 91 % 92 % 93 % .94 % .95 % 9697 % 98 % 99 % 1k 100 % [1J
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VR85 DA, GitinsPAIN ZAZH R, H A1 S5 AnSEQ 1D NO: 20 7RINZ 2% 341 H.
BHEDTO%T2% T5% +80% +85% 90 % 91 % 92% 93 % 94 % 95 % 96 .97 % 98 % -
99 % 5 100 % [ [A]—PE 1 3 41 o B3 1X B8 TUBR O AL 1 258 — %R AT LA B S gt AR S5 40 25 1 1)
AR, A S5WSEQ ID NO: 30T RS H P A EDT0% . 72% 75% 80 % «
85% 90% 91 % +92% 93 % 94 % .95 % 96 .97 % 98 % 99 % 5 100 % [ [Fi] — 1 [ FE 41 o
[0105]  Ffy s P24 SR e 51 el AR Fr SR F 49 B ) — 14 P DA G0 36 R RN P e 9 A
J7 HIFRAR RN A B A I S BB B AZ A R o QAR T e A1 I BT AT 5 L AR A AR ] 1) 2 B
FRELEAZAR 5 4, WIFRZ 41100 % [A]— . 1 43 Lb[A]—1E1f 1 Smi th Waterman B ik
(Smith TF,Waterman MS1981“Identification of Common Molecular Subsequences,” ]
Mol Biol 147:195-197, Hamxd 5| FHIF AASE, 40IA] ) 5 2 BA) o

[0106] Pty A, SR —AZER P LA A 2 SR LFh A1 R 1 H 5 2 — W ns PIX W) 7
A, FHAnsP1gah 5 A H ) — DL I T ER S AR A AT 55 850 S IR 2 Ja TR B Ak A, ff

12/49 71

£710-30 % HIRZ TR 5 EF A= HinsP1 bt 51 AN o

[0107) i M R B T DA A S BT S o RS A A A WA 5 L
A A= 0 R PR AR A R A sPIX 3 o
ﬁﬁ %ﬁ m sﬂ?(’jil}“ nsP EE& nsP EBQM
H2E5%k GenBank) #/F%H | nsP1 | nsP2 | nsP3 | nsP4
ST PN
WMBERE
1k
E I &R 534-13 | 1332-1 | 1802-
& NC 001786 | P87515 1-533 | 37 801 2411
R
KRBT
Ak
PRy 533-13 | 1327-1 | 1880-
e NC_003899 | NP_632021 | 1-532 | 3¢ 78 2493
X 1R &8
WEREE
[0108] |4k
XK 48 R &R YP 009058 538-13 | 1327-1 | 1795-
# NC_024887  go5 1-537 | 36 794 2411
B T
HEAE
YP 008888 539-13 | 1333-1 | 1823-
B NC_016959 | o, 1-538 | 3 822 2433
0 F B
RIRE | newnn NC_ 016962 | YE00B50L |} gy | S36-13 | 13351 | 1846-
EAERA 536-13 | 1334-1 | 1864-
NC 004162 | Q8IUX6 1-535
[ - 33 863 2474
% NC 006558 | YP 164438 | 1-534 235'13 523'1 },iéi
539-13 | 1335-1 | 1820-
L% NC_003417 | NP_579968 | 1-538 | 3, 819 2437
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WA 5 YP_009665 561-13 | 1360-1
P, NC_043403 | goc 1-560 | < 516 N/A
BJgK-JBK 536-13 | 1334-1 | 1904-
s NC_001512 | NP_041254 | 1-535 | 33 903 2514
-
LTI -2 536-13 | 1334-1 | 1903-
(15bo-Or MF409176 | 090370 1-535 | 33 902 2513
a virus)
. 534-13 | 1332-1 | 1870-
% Jor T 5 NC 001544 | NP 062879 | 1-533 | 3 869 2480
WA ¥ | MW410934 535-13 | 1333-1 | 1857-
R QIGLO | 1-534 ( 4, 856 | 2467
JE ';3 A" NC 038670 | YP-009507 || oo | 536-13 | 1330-1 | 1845-
(- ;“s"“ a 794 | 844 | 2451
K YP_ 009507 536-13 | 1330-1 | 1872-
& NC_038671 | 496 1-535 | 29 871 | 2478
Z A B AL | R B
T B ¥ B | % 3 (Mosso- YP 009508 536-13 | 1330-1 | 1900-
S AH | des  Podems NC_038857 | (o 1-535 | g 899 2505
( Venezue | Virus)
lan equine | 2 3K 1] # " YP_009507 536-13 | 1330-1 | 1849-
encephaliti | % NE $OBGT2 | ong 18 | o9 848 | 2455
s complex) J— NC 038673 30_009507 1535 236-13 t;330-1 ;371-
[0109] 70 77
£ 2 ’%N’ﬁﬁ NC 038674 | YP009507 | | (.| 536-13 | 1330-1 | 1875-
ﬂ.‘“’) egro 1 802 29 874 | 2480
BHAHRHNG 536-13 | 1330-1 | 1887-
PP, NC_001449 | NP_040822 | 1-535 | 50 886 2492
540-13 | 1346-1 | 1890-
B P NC_003900 | NP_632023 | 1-539 | 389 2499
3 1 L B R 541-13 | 1348-1 | 1904-
@ggg@ p NC 001547 | P03317 1-540 | %03 2513
i;é“(WEE) éﬂg f‘f M69205 | AAA96972 | 1-540 | S41-13 | 1348-1 | 1906-
¢ {Fkelio 47 905 | 2515
virus)
K& Z BB YP_008888 541-13 | 1348-1 | 1862-
&5 NC_016961 | 546 1-540 | 47 861 | 2471
YP 003324 534-13 | 1328-1 | 1850-
WEE 82 JREAR B2 B NC 013528 | co- 1-533 | 2 845 2457
fhdffy E YP_002802 |, 534-13 | 1328-1 | 1843-
Y ik J R NC_012561 | 555 1-533 | - 842 2450
74 5 M A 534-13 | 1328-1 | 1860-
i NC_003908 | NP_640330 | 1-533 | 2 859 2467
(EETR SR YP_ 008901 544-13 | 1353-1 | 1999-
sy | (Eilatvins) NE_HIEELS | 495 543 155" 7 | 908 | 2415
W4 8 -8 n 545-13 | 1354-1 | 1976-
s LC361437 | BBC45634 | 1-543 | ) 975 2438
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(Mwini-lunga
alpha-virus)
B HE W N
: 564-14 | 1421-1 | 1985-
g;::spfﬁm) NC_003433 | NP_598184 | 1-563 | >/ 984 2503
e £ B AR 9
J% # (Salmon ) 563-14 | 1422-1 | 1993-
pancreatic NC 003930 | NP_647496 | 1-562 | 5, 99> 2601
disease virus)
HEHRER
Wi
[0110] (Southern NC 016960 YP_008888 | | o0 | 549-13 | 1344-1 | 1833
545 43 832 2442
elephant seal
virus)
FEN RN E YP_009507 536-13 | 1330-1 | 1895-
(Tonate virus) NC_038675 | goq 1535 | 59 894 2501
+ A K &=
: 536-13 | 1362-2 | 2029-
((_Zaal)ngua MK353339 | QBM15857 | 1-535 61 028 2636
LB H W #
(Harbor ) 539-13 | 1361-1 | 1880-
porpoise N/A QIES0387 | 1-538 | o 879 2489
alpha-virus)

01111 FE sty X, S — A% v LA & 3R LR A1 R 1 H 5 2 — [ns PIXSE Y 7
H, Hp fEnsP2ga it Fr 51 vh = A —AN DL DUBREEAE , 1510 - 30 % FOAZ R AN ) T+ B A= 7Y
nsP24h 741 o

[0112]  fE—Fpsj Ty X, S — AR v LA 2 3R LR A1 R 1 HR 5 2 — [nsPIXSE M )7
H, Hrp fEnsP3gaht Fr 51 Hh = A —AN DL UBREEAE , 1510 - 30 % FRAZ IR AN ) T+ B A= 7Y
nsP34ahd 741 o

[0113]  FE—Fpsj Ty X, S — AR v LA & 3R LR A1 R 1 HE 5 2 — [nsPIXSE M 7
H, FrP e 1Zns PR G 30 S 34 1R 2 HT A7 B = A= nsPAGa AL 741 A i — AN E TR ZE4R
731030 % AZ TR 58P A= nsP4gihd i M AN o

[0114]  FE—Fpsjt Ty X, S —AZER v LA 2 3R LR A1 R 1 HR 5 2 — ns PIXSE M )7
A, R 1Zns PR S 30 2 3512 N I A B AL A=nsPAGa Al 7 A1 i) — AN DA _E T BRSEAE
H7510-30 % MR 5 B A= M nsPAGR AL 7 A1 AR H AR S N R SGPRY [T -

[0115]  fr—fhaie /7 =, B TSR L i 2 — I R i B AT AR S A oy 1 v |
PR IR, RS — R E O N2 HTR 58— IR 8 0 T DU B AR HE &0
LR (SG) ORFAd 1) Hps #3454 2 1 R 1 ot

[o116]  fr—Fhsitsy 2, R T AR 2 AR oy 1 Pl B & i 28— R & N 24%
R o — IR AT LUE N B nsP1 \nsP2 . nsP3kins P44 [ R 2R 1 0o

01171 fr—Fhsjt s 2, 2B nsPa& A AT LUE B IUnsPAEE 1 2B I InsP4 ]
PAES 2 55 H AR DI & (1 85— S I AR 1 o G S C oA s DX ) 2 AZ R - 1) AT DAAE
3 A B S b Hp 1 SE R LR 21RO FF 91 127 81 AT DS A nsPAZmAd 341 DX sk i) ik
(BI37) FH ELRT AR % 2 1 0T o s, A N P 2 AT AN R3S B B 1 O o i A\ X3 A
T3 41 A] DA 46 A RNA (shRNA) .

[0118]  FE—Fhsjit /s 2, B nsPAT] DL GRPER FAME N 28— SRR 11 - 2182501
nsP4R[ (U 5 ISEQ 1D NO: 128k4 1R Z 5 F I EA E/DT0% . 72% 75 % 80 % 85 % «
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90% 91 % 92 % 93 %94 % 95 % 96,97 % 98 % 99 % 1k 100 % [F]— L[ S FLFR -1« 2215
BfnsPART LAHISEQ D NO: 31T /RIN ZAZH IR Fr A 4hs - B s PA R (02 By 5 4
SEQ 1D NO: I5ff7RIBE FHZEDT0% T2%75% 80 % +85% 90 % 91 % +92% 93 % «
94.% .95 % 9697 % <98 % 99 % 5 100 % [ —VE I S LB A1) o

[0119]  (YESG ORFHI1) 85— i ok (fEnsP ORFHIA) 85— il 1 T LU M 850
IS B AT AR AT B DU AR o o B A T o PR R 6} (Adenoviridae) VHLZ AL
#F} (Papovaviridae) «4H/Np R (Parvoviridae) iZis et (Herpesviridae) ok o
Bl (Poxviridae) IR 2 F (Anelloviridae) « 2 BV O R &5 0% &5 &
(Pleolipoviridae) \*EZpi 858} (Reoviridae) «/IMZHIAZIFR 22} (Picomaviridae) AR
ik (Caliciviridae) ISR AR} (Togaviridae) <Pk &R (Arenaviridae) « Bk 5
Bl (Flaviviridae) « IEK3R 5 FF (Orthomyxoviridae) « B 28 (Paramyxoviridae) «
e AR (Bunyaviridae) BHRp &R (Rhabdoviridae) « 2205 # 8 (Filoviridae) .
IR R} (Coronaviridae) KA RA (Astroviridae) B PR A} (Bomaviridae) 5l
ik 2R (Arteriviridae) JF &R (Hepeviridae) iWi#E 58 5 FF (Retroviridae) «
FERBE 258 (Caul imoviridae) kI SEAZNIAZIR I 558 (Hepadnaviridae) S G D1
B, o5 w9 AR AT DUM B 5 s 25 RO 55 PR E 2 - 25 o s SR 75 220K
i ek e R 5 (CoV) o bR 25 PT LA AMERS CoV W SARS-CoVAISARS -CoV - 2H [t — i,

[0120] AL IR T, ARGE “Bulii s 7 A F5 00—k 2 P & S ie B B (R it DR e 7
(R 0T o B8 N AT RIS R BT AR =2, sl R 8 S i im M4 B , sk bi 5 Hefn A 2
U ER AT DS I R aldma g i [ G548 1 o Dot AT AR A S FR Gl B R Bl
RTDATAE B AR, B AR EANR T2 VR A el A s A

[0121]  Hlaids 3 ] DUS AR T3 A i 88 B Al Do & R DU 2R 1 BRI
BER IR YRR A sl B B A AT DA B — Bl 2 A A B AT 195 2595
AR P e I 1 o

[0122] s /5 20, 85— s 1l B8 I a1 T LU« 2 AT AR A TR FL
I AT A A s 4R S AL T o A FT LU 40 ks R 1 o Jos w5 2 1 g AT LA
e/ IMEZRIAZIRIN 53 3CEE 1 (3Cpro) o WA WY T, AR “3C™” L “3CEE Iy  “3Cpro” 5l
3CP” &R/ IMZNI LA S B 2 IR~ DL iR 2 (g, LS PR S N o S IR
(12 DR - 21 SR - R AR/ A R A — Ikl 5 D R - A PR Ik o b —
P A ke DA T B H AT R 4 2 AR A RIS B IV s AZ A Qi R D) |
TR SEAN HTRMAR , SR 5 7K i DA A3 T - 3CP° R 20 R 25 A I &5 M IX R E G5 4 X Hh gk A T
AR HLN A B - H &R/ 22 R/ N2 R/ 4l = R / A SR / RS B AN R - 2454
R/ H R /RS =R/ W i R h B 2 & 10 SIS 4« 3Cpro 25 1 g R B 1 s =5
(FMDV) &

[0123]  FMDV 3CZE FIfilEs2 57 12923, 1-kDaJf H & 213 Sl BEER V) - DL 2 R 25 1 iy
FMDV 3CH [ B MR A7 18 2 D R - 21 S - KRR (b — DA Fh 7% 2 H46 . D84FIC163
e

[0124]  fE—Fhallie )y U, B0 nsPAR] LA 28 — il 1, HOM3CER Il . 281820
FInsPAR {5 540SEQ 1D NO: 40T RIS H F A A ZEDT0% 72% 75% <80 % 85 % -
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90% 91 % 92 % 93 % +94 % 95 % 9697 % 98 % 99 % 15k 100 % [1 [ —VE (K & I8 5 41 - 2
1405 3CE IR MU InsPAZAZ T IR FF 41 Al 0 5 R 5SEQ 1D NO: 32H il RS 5 4]
Z/DT0% T2% 75% 80 % 85 % +90% <91 % +92% 93 % 94 % 95 % .96 .97 % .98 % .99 %
5100 % 1A —1

[0125] sty 20, & i s e i AR 2 A2 o0 - AT AP i 5 28— 7
B, HONFMDV PLFG R 2 JIK el F At @ 1) 22 K FMDV PRI AT A= H FMDV I i AE 1101
Manisa, J HAEA LB FR 01 Manisa P1Z4511.01 Manisa P15 7] 4875 5 UnSEQ
ID NO: 33T RIS LTI EAGEDT0% 72% T5% 80 % +85% 90 % 91 % 92 % 93 % -
94% .95 % 96,97 % 98 % 99 % 5% 100 % [ [ — 1k (I ZAZH L 7 1) S o

[0126] PPy 2UH, 58— Rl as A AT LUZFMDY PLETAZ Ik (01 Manisa P1Z4R
), I B i AT DUE3CER I -

[0127]  B5—ul 58 — s (A AT DU 2T AR sl L a4 e A O g AR e fie sk
55 1% TR 7o X i 25 1 P 2k Al BB 25 s M AN i o 25 0 R e SN, AT
s FRp 23 A ) FRNAS RO

[0128]  fE—Fhahe s =UH, 28 iR 1 T DU BRI A2 4k (PRR) 45 1 - PRREE T AT LA
JESTING (T4 AL RIBRA 1) 821 - STINGER [ AT DL B A RS TING AR [ - 8 27 STING AR [
ISR HInsPAR] B4 5 40SEQ 1D NO: 42 RIS Al A2 DT70%  T2% 75% -
80% +85% 90 % 91 % +92% <93 % 94 % 95 % <96 % 97 % 98 % 99 % 5 100 % [Fi]— 4 1) %
LR 7 A B STING S H B 1nsP4EE F AT LAFR S5 WISEQ 1D NO: 34FT/RIN S5 575
HAEDT0% T2% T5% 80 % +85% 90 % 91 % 92% 93 % 94 % 95 % 96 % 97 % «
98% 99 % 1 100 % [F]— M A R A 4wt « 5 — R IRE AP W o R & A HAE =
I AT AL STINGER [

[0129] 25— Fpilias H ok 88— s 1 A DU I8 S IR 4P S e S A= 5 (AT ] s
JEME 22 K o Bl R R T DA SEiE sk PR A AE W AR B < i A2 sh < 25 A=t o 250 T A2 5 TS A
P o

[0130]  ZF— i A AT LA 558 s ARIAI A 1

(01311 FE—Ppaishe 5 2, & B 0 20T 2E 2 AR 20 - T LA S B P T e 41
BIan2A 741 o BEFR T 721 se v 1 T B i v, e A — e A RN ARz (B
BRI sPATE TP O ) BT I E] . 207 51 P] DAAE G 28— SR A L 41 2
AR B4R AL 2B M nsPARIAZIR B 41 Hh . 2A A1) 3N\ A DL S 350G ik 2038 1k o Bl b
W LN AN LA NiifaMe t B RE 110 20 TR 0 72 4 o 28 A1) AT DLSZ U5 EAELAS PR 1 BE bk s 30 g s 75
(Thosea asigna virus) (SEQ ID NO:43) .J&JuZsiis-1 (porcine teschovirus-1) (SEQ
ID NO:44) [ 165555 (SEQ ID NO:45) AR L 5L 989555 (equine rhinitis A virus) (SEQ
ID NO:46) s Hofth/ MZiIZ IR R s Permut o te traviridae R S A 24 SR 741 o
[0132] sty 20, & iy s as i AR B A2 00 - T L 5 e S 4D 28— 7
AR/ EE SRR A I A FR ISR R 41 (SGP) R R 4L 5 8h 1P DU R
FH 25 B R (S I3 1) 1126V 2L R AR B« G S I 2 1 (1 e A1 AT DAAL T PN Az
PRI A (IRES) [ > R .

[0133] AL HHFTIAR I & R O ST A2 2 AR - AT L 8 — Mk 2 M B 1 (1A%

21



CN 117083071 A ﬁ'ﬁ HH :F; 17/49 11

HIR . 2B AR P VAES - IR PR 5 - RS VR NG - IR B

[0134] SR HR AT G A2 T AR AT S poly-ARE.

[0135] it /5 2rh , AT RO B FE s s A AR 2 AR 01 TRRNA P A b4 T
IO LA i B 38053 o RNASY - ] DA b ARGl & RN AT AT 7 b A T3 A LA RS s s E
PEF/ BB GECR) o RNAZY 1~ AT DA i Es i an 22 /D 30 B AR AL 1 po Ly AR X SR A8 15
RNAZY - AT DA B OAZAZ S R AL S A EA T DI B 15 (BN 7 - FH 3L 2 E01) |, X R
& ] DAAERNA S BAUITRIS N, ] AR RNARL >3 fm il il T A=A 5 N.

[0136]  AE—Fhafe sy sUrh, 384t 7B S s & sl O S AT 2R 2 AR 731 [FIDNAJ
HIIRZIR o 1ZAZIR P] DASE I AIDNA TR 8 26 AL DNABURL I B o 12 AZ R 1A W] LA A 2 AT R
HEH: ZDNAJF A5 KM JEZ -, IANT TR 20§ ARSEA AL B AT RN & AR vl 1T
ot TR 2RI 5 T A P A FR S TRORNA S il -1~ o 45140, 5 B HEs BT AR 2 A% 40
AL RN SR IMZBR 1 FE SRRk AT -

[0137] it /s 20, DNAFF 41 AT LA SEDNAJSTRE « DNAJTURT AT 25 gnsP L6 55 5
SEQ ID NO: 2 RINBEFHEAZEDT0%  72% 75% 80% +85% +90% 91 % 92 % .
93% +94% 95 % 96 % 97 % 98 % 99 % 1% 100 % [ [F]— L A I S AZ TR -

[0138]  DNAJGURI P81 & 4 fnsP LI H A S5 AISEQ ID NO: 6 RIS 7/ A %D
T0%\72% 75% 80 % +85% +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % 5k
100 % FR[F]— PR 3 2 I ZAZHTR -

[01391  DNAJSTRT A] €U 5 g hnsP 1 MinsP242 500 HLA & S5 AISEQ 1D NO: S RINZH )7
HEAFZEDT0% 72%75% +80% +85% +90% 91 % +92% 93 % 94 % 95 % <96 % 97 % +
98% 99 % 5100 % [ [Fl—ME T A ZAZHTR -

[0140]  DNAJGTRT A1) 65 4ifhnsP 1L MInsP2R: 5 W) 0F HA S S5 ANSEQ 1D NO:3F RIS H )T
HEAFZEDT0% 72%75% +80% +85% 90% 91 % 92% 93 % 94 % 95 % <96 % 97 % +
98% 99 % 5100 % [ [Fl— T A ZAZHTR -

[01411  DNAJSTRT A] €U 5 g tnsP 1 MnsP24Z 50 A& S5 AISEQ 1D NO: TR RINZE )T
HEAFZEDT0% 72%75% +80% +85% +90% 91 % +92% 93 % 94 % <95 % <96 % 97 % +
98% 99 % 5% 100 % [ [F]l— LT A ZAZHTR -

[0142]  DNAJSTRT A] €U 5 g tnsP2 MinsP3FE 0 HLA & S5 AISEQ 1D NO:4FRINZH )T
HEAFHZEDT0% 72%75% +80% +85% 90% 91 % 92% 93 % 94 % 95 % <96 % 97 % +
98% 99 % 5% 100 % [ [Fl— LT A ZAZHTR -

[0143]  DNAJGTRL I B & btnsP4 2 5 UISEQ 1D NO: 1 RIS H I A 2 /D70% |
72% 75% 80 % +85% 90 % <91 % 92 % <93 % 94 % .95 % 96 % 97 % 98 % 99 % 5% 100 %
MR T A ZAZHTR -

[0144]  DNAJGURL ] £ 5 4 hnsPl, HfF HAE S S5 WISEQ ID NO:6FRINSH T A %D
T0%\72% 75% 80 % +85% +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % 5k
100 % MIA—VE P AN 22 HTR , LA M 4ifnsP2, 3 H A S S5 40SEQ 1D NO: TR RIS
FFA B ZEDT0% T2% T5% +80% 85% +90% 91 % 92 % 93 % 94 % +95% 96 % 97 % «
98% 99 % 5100 % [ [F]l— L A ZAZHTR -

[0145]  DNAJGURL ] £ 5 4ihnsP2, Jf HAE S S5 WISEQ ID NO: 3R RINSH T A %D
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T0% \72% 75% +80% 85% +90% 91 % 92 % 93 % 94 % 95 % 96 % 97 % 98 % .99 % itk
100 % MIA—VE P AN 242 HTR , LA M 4ifnsP4, HF H A S 5 40SEQ 1D NO: 1IFRINE %
FA B ZEDT0% T2% T5% +80% 85% +90% 91 % 92 % 93 % 94 % +95% 96 % 97 % «
98% 99 % 5% 100 % [ [Fl— ML P A ZAZHTR -

[0146]  DNAJGURI ] £ 5 4ihnsPl, Jf HAE S S5 WISEQ ID NO: 2fRINSH T A %D
T0% \72% 75% +80% 85% +90% 91 % 92 % 93 % 94 % 95 % 96 % 97 % 98 % .99 % ik,
100 % MR —VE P AN ZAZHTR s diiEnsPl, 3 HA S 5 WISEQ 1D NO: 6 /RIHZE [ 4
HAEDT0% 72% 75% 80 % +85% 90 % 91 % +92% 93 % 94 % 95 % 96 % 97 % «
98 % 99 % 1100 % 1) [A]—VE 7 A I 2 AZ R , SidInsPIMInsP2I 59, H A& S5 A
SEQ ID NO:5AFRINEBEFHEAZEDT0% T2% T5% 80% +85% 90% 91 % 92 % .
93% .94 % 95 % 96 % 97 % 98 % 99 % 5k 100 % [ [F] — LW FE A Z TR , 4ifdnsP2, 7
HAESS5WSEQ ID NO: TR RINZH T HAZEDT0% 72% .75 % 80 % 85 % 90 % «
91%92% 93 % 94 % 95 % <96 % 97 % 98 % 99 % 1k 100 % [FJ[F]— L[ FF A ) 4% L
#ifnsP2FInsP3EE A, I HAS 5UNSEQ 1D NO:AFT RIS EFA LA ZEDT0% . 72%
75% 80 % +85% +90% +91% 92 % 93 % 94 % 95 % 96 % 97 % 98 % 99 % 15k 100 % [] [Fi]—
VERI T A Z A28 s DL K ZwhnsP4, F H AU 5 40SEQ 1D NO: 1R E Il g %/
T0% \72% 75% +80% 85% +90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % .99 % ik,
100 % HI IRl —ME R e A ) A2 IR o B0 4B X RE TR ZSAR 1 56— A% AT DA B S A R4 A 5
A2 AZETR, B4 51SEQ ID NO: 1R A HAG 2/ D70% 72 % 75 % 80 % -
85% 90% 91 % +92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % ik 100 % [1[]— VLK T4 o
[0147] i 7 20k, B2 g At HH S BT AR 2 I A% 47 1 [ DNAJ 41 AR 7] DA
B A S IR S — IR AR O S A R I 56 AR « 55— IR 1 T LU B i YR 236
ORF& 1) s 25 45 A 8 I IR B 11 o

[0148] a7 2 AR T DL AL S gt 28 R IR BN 2L HTR . 58 RIS H
AIDUESRN B 2B M InsP 1 \nsP2\nsP3ukinsP42E & 1 5T

[0149]  fr—Fhst )y 2k, B nsPa A AT LUE MBI nsPASE H o B2 FInsP4T]
PLELE 58 88 1 o Gt B0 M nsPATR 2 AZ R 7] B0 2 4 8 — C R X 3 1 2 A%
FR - 5 RN 56— CAR XIS A% H R - 41« 4 26— CAR R X Ik 1 A% IR 3 41 T A0
Gt PR A0 S R 205 2 F- 1O P 91 G S R A 2 F- RO e 1 AT LS 4RSEQ 1D NO: 1477
TRINB LT BT/ DT0%  T2% 75% 80% 85 % +90% 91 % 92 % 93 % 94 % 95 % «
96 % 97 % 98 % 99 % 5% 100 % (1] —k .

[0150]  fE—Fhsjit /s 2, B nsPAT] DL A GRPER AN 28— SR A - 2182501
nsP4R] A 540SEQ ID NO: 12P RIS A B 2 /DT70% . 72%  75% 80 % 85 % +
90% 91 % 92% 93 % 94 % 95 % 96 % 97 % 98 % 99 % 5. 100 % [ [l — 1k [ S L /R S 41 o
ZBBInsPAR LA AISEQ 1D NO: 13T RINZAZA TR 7 gty « B0 FnsPA ] B85 5 4
SEQ ID NO: 15 RIIBEFH HAEDT0% . 72% 75% 80 % 85% 90 % 91 % .92 % «
939% .94 % 95 % 96 % 97 % 98 % 99 % ik 100 % [ [ —VE [ S LR 741 « B P [nsP4 R
PAFHAISEQ 1D NO: 16F 7RI ZAZ IR TS 4h5 .

[0151]  FRGEEATAERNAG il -k 2%
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[0152]  fF iy =0 St T HYRE s RIRNASE Hi) R0k R 4t - FH s ST AERNA S 1l
FFRR ARG EE AL TR AT — P B Hm ST AR B AR - A K — ek
Z/NME TGN (@ host cell or cells) .

[0153] 7 E 4l A LR AR TG BN 5 (CHO) 4 - JvRg 4 fie 2 BHK 4R . A4 2,
BIAMHEK 29340} PER . COAH I o 1 = 4 )it AT LAY PR Bl FAT B i s sh sl W 2t o\l
PAGE ISR B 2R sl BT FL s M AR AL I U 5 4, B pie 21 e 4t T4 iy
SCEIRE B AR A .

[0154] s /7 20, 70 1 R g 85— i as R/ sl 88— a1 AR e s
F R R ST AR I B R o IO BN, Ik & AR o0 1 B0 B b A 4 3= 4t i
FR IR 58— S & BTN/ Bl BRI AR 1 BAR IR 7 41 ARG AR o3 F- ek 1 254
RS AT eV SR — R AR R/ R IR e s R ARk .

[0155]  °F T /e Eanffurh ik, 5 gt 28— I M/ 8 88— IR & IR - 4
(I E B H BT AR R AR - P DA e Rk b, irid Rk S SR i 11 &
RS EEE B R A0 T e A T B G R Bh 1 PR - R B/ B SRR
FRAAS 597 155 AU C M 2 AR B) - ] e 48 4l rh B AL IH AT IORZIR -
R AT 4 i A sk s SR B 1o R sh T AR B A sl Az Ae W, sl mT AN Tk
TF o 1 E AU mT DAAE AT R WA & i T35 30k 56— S A VRN 358 — il &5 i 4t
s RE R TR

[0156]  — s J7 KRB T34 5 B i s T A 2 A o0 -1 s 400, ik &2
HlFAZIR 5 1 H 5 G 3CER I B IAZ TR 7 41 o 15 E AHIIA AT LB 5 B MDY PIHITAAR 22K
s HA H 2 IR — ek 2 M2 i i iy A

[0157]  Azp7z bR as Ay ik

[0158] s /5 2, Se it T gnlierh AR D — MR IR E I T Tk 2T R DA
BAELE A rh R A W AR A B — B B HE BT A= 2 AR 5

[01591 AL WA T 0] plc Dh g e HH o5 755 52 1l i s PRE DR X3, DARRAFG 5 B A= A =5
AT , R B A - DhRe AN 2R A 11 Ry B4 S B, i 5 I B
LR PR 20 G 1) A 25 PR R 2 1T o X PT DA i TR 3 ns P XS P DAFE AN AR S (1 S5 4
TG DL N L2 G i ) S BIAZ R B, T ELREBUINT) e A1 B 0 £ s PR R SR AR Sk 552
o AR W SRR T AT m DAAE AT -1 FL B RR RIS &0 - T 2808 [Nk, AR
RHER AL T — A B e R 10 75 1, FIrik & Il e A BN DDA LAB Vi i 3241
N gnirn i ge 72450

[0160]  £F—Mpsifie s s CH, 1205 ik P DA R4 ] Sl B 7 S 85 18 4uii, /e 3=
AP 2k 3CHE A . 1% 7 70 T DLV FREFMVD PLET AR K Gk Hofh HFRZIK) ek fl/ ik
I0T BCFMD VIR 8588 H o 127 15 ] R FE RS 7% 4 3 40 0 IR Sos 2585 VPO VP 1\ VP2 VP31
VP4, 5c3CHEE R HAR DTE ¥

[0161]  FE—Fhsj /s 2, 25 1 AT DA FE R 18 AN 2k & & g s AT 4=
LSRR 1 AL B S IS E N S — IR A 01 Manisa P1Z AR FITENES
TR I 3CHE BRI 7 4 .

[0162]  fF R J7 b, 1207 5 AT LA R 7 & A B vp b 3 41 (B a2A 7 81D 165 1
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(1 H 2 AT AL T AZRR o3 1 o BIEFh T 3 41 se VR A 1 SRR PR T, AR A —E B 3CER
EIEE R B S (BIANZE B ns PASE 1 BT A 250 A T4 0]« 2A 741 AT LALE Gy 26
IR AT 2 BT B R B nsPATRZIR T A R o 2AFE A RN T DL 8l
2AE BRI FR BT DA RS R AN Me t 7R 1 22 K2

[01631 ZHE&W)

[0164] sty 2, A% BRI 5 B Fs i AT A2 2 AR 1k I R
AL SR TE -

[0165] s /5 2, G A6 T B S o R e sl 8Os « 17097
R RRAT o — PR S A R B i ) S D 8 1 R FEs S AT 2B S ) A oy 1, LRk i
e LA A 5 R DB A BT A HE o 1 1 B P e R A R R

[0166]  fr—Fhsit s =, ST AR & ek S R e VD UM & Bl FEs E5AT
AR TR 1 AR DU T LU R DU e s e e A AT AE A DA T
— s F AN 43 2 1R S mRNA L — Rk 22 FRs S R R R mRNASY - FE AR A 1 BT R
K RIS R R 1, Bl R ) R S P A B 1 JBT DA R s A ) R e e e
FTAENR 5 BEmRNA B DNA o EFR A 1 5B 8 LA N e sl s R MU WT 1 W MUCT L\ LMP2 .
HPV E6 E7.EGFRvIII.HER-2/neu i (Idiotype) JMAGE A3.p53 (JEZEAE{A) \NY-ESO-1.
PSMA.GD2.CEA MelanA/MART 1.RasZ&AF{AK.gp100.p53545 1Ak 5 (g3 (PR1) \Ber-abl . Ji%
SATRIE A2 47 25 \PSAVhTERT .« RIJEE 52 (v KT 41 WEphA2 . PAP \ML- TAP . AFP .EpCAM.ERG (TMPRSS2
ETSEAES FEDA) NATT \PAX3 ALK AEIS 25524 4R A 125 1 B JE MR 2 WMYCN \RhoC . TRP-
2.GD3. A kLG | ] 7 2 \PSCA MAGEA1 . sLe (a) \CYP1B1.PLAC1.GM3.BORIS.Tn.GloboH.
ETV6-AML.NY-BR-1.RGS5.SART3.STn ir& AT HFIX PAX5.0Y-TEST K85 H 17.LCK.
HMWMAA \AKAP-4.SSX2 . XAGE 1.B7H3.T Y% #5 [ (Legumain) \Tie 2.Page4.VEGFR2.MAD-CT-
1.FAP,PDGFR- - \MAD-CT-2.FostHo<iliH 1.

[0167] s /5 2, AW T LA TR 7 e « 120007 AR S — P e S A&
HA TR 1) S 2 1 B 1 FE s AT AR R AR o1, AR i sl AR 5 02D A kgl
A PN g A i A sl B T R 1

[0168]  FE—Fhsiiin 5 2o, 4H AW m] (02 3CHE [l « I 24 &9 ] FH 175 Sl it ok
3CER AP TR N 2, 191 40 B2 510 3C R 1 BRE AR sl AT i o e b 25 o 12 L ik v DA
BTHTRZK, BIAARMDY . PIHTAR , A A B 1RIMEMDY 3CH R AN i % SR
DL AT ARSI iR 2 IR TE .

[0169] s J5 20, G W DU RSBy o 5 ] B oA i — M B o A R BT IR 1
PURE A RS ST AE S H AR 70« RTE Bl 2 fe & A 1E A 1 s 4159,
BT i B N B U A sl 1 Ak — E BRI 05 7, I 22 /D AR S5 i
PR BB AR S HER ™ B AR VRS 1A A SR I P A TR E R o

[0170] sty 2, AL B — ity sCH A T & R FE 21T AR 2 AR
43 F AT DA B RAE 2k R e b T AR JiE T o 2k AT DU R T B 1 I Bk BHES 1 g
ARSI &) (dendrimer) o RiE “PHESF IR BT 2 f5 0 FE & A A E 12 MM IR 5
IR « FAES MBS T LA FH S 1 BE IR TE % - ROE “FHES - IR BT /2 B3l |
7 LE R IR BT, B S LR, H 0 75 FH B - B PR3 I o0 1 TR o il e i g o4 » FH1-BH
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B NE BRI BH 251 B By 1E L4 -3t T A R S5 AR 51 a0, BHES 1B B 5%
NEVESR s /KVER, BRI AT LA S |53 B Sy 2 iR B i /K PR N O 5 FAt A ERR R R K
YEVIIR s G, s AE AR, BHE 1353 A DA SRR 2y - R s 4, e R S 1 Mg BiA i) /K
VENERS 2 28 oy IE LA R IR BT A il LA S5 s 60 R AR o3 T AH ELPE HLAUE idsE i &2
“¥.

[01711 B BUA T DL A FE A 1R B 1R T A A WA, RGE “PI e B 2 FR 1A I & 1E
LA AT O FEL A E L A e R P R T 40

(01721 g pk v LA H B — 8 Bl g BT S e A« IR B s /K oy il DA R & gk,
R 5 O R AN B A T3 , DA IASUE PRI B 1 TR AR T A B e IR BT (Heyes
et al. (2005)] Controlled Release 107:276-87,HaE o 5| I ANASE, nla] 2 5e 4 1)
) .

[0173]  RiE “BIRCIR S 48 H A ERATEAR I 5 FE 43 S KT - BRI S5y
FF I T LAE R 2 RO A TIE A , I FLRT A BRI VF 251 51 AT DA R L3 1 D - i
AR AT LA S 1 DAL 1 1T T, B R BH S 1 B RCIR B 5 o BH B 1 B RCIR 2R
G VA ERRIE BN 4 - Bk H H G , AR R S - IR 2 S W] 1l o 7 1E
B gnfarh

[0174]  FAABIEAR R G- R G G ORSCRAR N A3 10 B RCIR 58 -G Y ah Kok 1
(MDN Ps)) FRo R RS fpc K RS AT PAAE3OnmZE 1, 000nm )3 I P o MDNP H] 45 30nm %=
450nm (ZrisfED) 50nmZE300nm (ZrE{E) « 5k60nm % 250nm (Fimds) [ K-35 )]~ JMDNPSH] DL 2
BEHBE IR I G MK IR « RO RS AT R A2 2B AZ D BR R S i t
SRR FE 2 o A8 AL A R R S8 S AR ASURT 1) 7 1 1] ILW02021 207020 (4
JFH M20214F10 H14 H) 5US20210330600 (231 H 252021410 H28 H) ;LA K& US20210338789
(ATFH 2021411 HAH) AR ; BT A7 X 2o N S ¥l 51 E NS, qninl 2 58 2 4]
[0175] el )5 20k, 25 ik il A 2 — Pl 22 i 51 o Rl “Ve 717 2 4R 5 1 i
A GURN R — Pl 25 P J5T o 476 770 AT R Bt FH - e e sz il AR [ S I 2 T 1Y
TPREN P o —Fil 22 i 75 T LA RE BRI a0 S A A BR AN/ SRR B8 5 T LI A S ek (g
WAL G Y, B 1 & ks - K FLI, 9 anMF 59 5 B i 5], B 4nQsS 2 1 A & R 2 A1)
(ISCOMS) ; 4H b sk A= MAT A=W , B B i e iR J5TA (MPL) 3-0- i X MPL (3dMPL) 545 55
WA IR INCpGEE [77  ADP - B 41 bl 5 ZR ik LS4, AN KA A R E WA 5 3 LT,
TEBLEE 2= CT AN A TLRI 2 7], a2 (1.0) 5 %555 FiaE A, Bkl H H EE L DA
S SPARIIECAR , HoAE 5 2 AR AR T A I R B SR

[0176]  fE—Fh9ihe 5 b, AL IR AR R4S W T LAAE S 1A AR I 1 o

[0177]  fr—Ph e J5 2, AW T LAAE 25 1 m 42 52 R 28 A sl ST 791 Fh e o A & B
FIT AR R “2527 b AT B2 (MR SR 48 25 T T e 2 AR G sl N, 49 s i
[T 7751 R RO 791 il s B 7] (Bl 770 S T 0 b Bk VI IR Bk 0 IR PR S sl
EEREF , BB IRER) oA A BB KL, S 5 E AR G — a5 B ol SR —35 0 #5747
I DA B DRI — 88 BT A IR “PT RS2 17, B 50 FR ) A s
AT HA S G i 35 - 1] PR 2527 b B s AR AR I — 28 S e« (1) b
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25, AnFLIE A AR AR ;s (2) JER S, EKIEM AN S A ek s (3) £F4E R M HATEY,
WL PILLT A 20 TR AT 2 SR AT 25 T AT A RIS RR T4 255 (4) TR EEIRH 5 (B)
222F; (6) WA (7) R 770, Qi IRBR et s+ b MR BN A0k 5 (8) WIEF, 5l 4n vy ml i
FRRFAIE 5 (9) Whs, 4 AT ARAT IR 2048 I 2 BRI B e« KA S (10) —
25, BN g (11) Z00hE , BanH i L AU H R RE A % (PEG) 5 (12) g2k, 4l 4n
IR OB ARERR OB s (13) Bifles (14) 2, Bl an & A AL BRI AU AL B 5 (15) MR 5
(16) LK (pyrogen-free water) ; (17) 587K, (18) MAK IR ; (19) LB+ ; (20) pH
LRI (21) TR TR BRIRER A1/ s BT 5 (22) A7, AN 2 IR AN S LR (23) IILIE B s,
WU AnIfn s F45 1 WJHDLAILDL; (22) C2-C12[228, Il an L 5 LA K (23) FIT- 25l Al b e
EEAI AW o T ) 10 70 IR 0 T TR SRR 371 55 2 771 < 973 6 70 A S A 51
W AT DUAFAE T o i an WIS A | “2427 b T B2 (AR s IS ARTEAEAC K
W PR AT B e . 252 B AT R 2 0 AR R E 771 2 A4 2 R (Remington’s

Pharmaceutical Sciences,18th edition,A.R.Gennaro,Ed. ,Mack Publishing Company,

1990;Pharmaceutical Formulation Development of Peptides and Proteins,
S.Frokjaer and L.Hovgaard,Eds.,Taylor&Francis,2000;Handbook of Pharmaceutical
Excipients,3rd edition,A.Kibbe,Ed.,Pharmaceutical Press,2000) . A& AR &
JISC AT R BT A A2 AR oy T ARSI g S TR A/ sl R T i O HH o JC R e P LA
8 JC PR P AT AT AL TR 5 TR SR ) 25 o SR T LCRE v IR Tl 72 1) 25711 v A e
W IR IR A pHIE i F] LAAEPH 3.0 9. 5[V EI N, IApH 5.0 7.5 fE—Fhsifie s X, 7]
LA A 711, B0 48 5 ANPDRE (GIAnRER) o AE — s Jy =0, m AR I35 571
(detergent) o fE— M )y 2Urh , B0 5 & WH AT ik AR 22 2 ) RNAFO AR TR & T ARG
il oA AT A

[0178]  — i Jy ARt T A A W A TH I 5 7 A 0 42 - RNARI 77 1) 8 RE g A
AT B REE R S R FRHAE I R R B R B R i

(01791 FE—Fhsichie s A, 1R 8 7 AE IR o S B N B I 5 1 o %7 1k T LA RS A 1)
SR I FTET T AT ROR R b, A2 A A R W R AR R — P B HY o w407 A= 2 )
FAEIR T

(01801 fE—Mpsicje )y =Urp, S Bt 1 T 0B A/ kb7 S22 B slom e g 1 o 1205
T DA R FHAS R IR A B — R SRR o %0 ik AT LU BRI A 75 22 3 i &
Tt PG TT A R A B A R AN L T i R 5 B PR RS 07 26 2 1) A o0 - I A S sk
B

[0181] 7R A& WAFE AR A 2H S W ale e FH AT A T R it i A2k A 7 o A S P sleie i
AT DAE {8 1 B A5 253 A R A9 BE PN UL S BB 28 i elORB B4 2, il an e
P IR o A — Mt g 5, sl st JUL PN S 20 5P« A & IR Al L R e 7 a2 48
WAL PR A S 2 /DA E AL A TR AR AL AR M P AR T EEROR I T T s R A S )
BN E RN AR & WP R A0 S P el 20 4 mT DA b R 850k ) R A ] 1 24 i 12 i
I, BFEHAR T DR B S, CEaRik A JULN B2 N VR B2 Sl (R i
s RS (A AT 1) 4525,

[0182] SRk (it A A AR AH AR T B Ry T RN B TR AR A
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PRIk 5 L PR S BRSBTS O NS NG IRHE N O N
B NTESS IO AR O R ST R NS OST NEGT AE D R A
JEE N S HER PN S IS TR PN T S AR NS (intrastemal injection) PAMEIR - 75
— P 7 =, A AT A o e K PN A s R
[0183] A% BRI AT LA AT 2 R, DA SRR i Fh B ) e s
N
[0184]  fF Mgy s CH e T akasB ok 197 ik AT AR T a5 3 9 HRT AR T
SN BB R T
[0185]  J&¥7 AR & TR A T G A/ SR T Fs I AL 5 | S [R5 B hE 1) £
BT ERAZIR oy B o 0L Cu FE AT ) sl i D9 B Ak (1) Ak sl 5 Al sl el D S5 I AR A
I —Fhk Z PREIR I &1 A JR st J o AnA & W T, A 4 v L sl R i
PR 995 75 HILAE Bk R i A 75 S AR S A AT AT At A 300 v ) SR IR
[0186]  BRIAITIAIE I S , “VRIT AR & A B I — 2 R R sl (AR s 5
DRREE B S AR THAR (1) 1
[0187]  J597 AU I E I 52 AL AR R DU e T1TE 2 N« —BER UL, I89T
A 3805 AT DU P8 32035 1095 S AR IR P50 LA K 2 A i E R B T AR DL 26 2
AR CHA 25500 e FHIRGER T ARG T BB sl e B DL 22 1L .
[0188] w51 ANIG Y DU rT DA ok 40 M 55 7 W sl S 46 s Wb RO B o il 257 Fr SR e, 1)
@, T AELDS0 (CH-EEUL I ) FNEDS0 CH-EURTT ARG « &M 1E M SI6 7 1EH 2 1A
7R EE A2 R 7 5%, PTEATILD50/EDSO LU B Fer o e I H R T Fa 3 459 . 4
AR W, REEDZF A 3801 /- B S s B 45 56 RBECER R ARk BT H S
PRIMERLZE S o
[01891 M AHffuks 7k e A sh it 7o Hh R AT I vl -6 T A 81— R 405 . it
KA MR E s A T dE R AR/ NI B M EDS O B PRI B VI PN « 1) & AT AR
TEFE N AR, XGRS FH 7 R SRe D e a8 725
[0190] & ¥7 ARG e ine 0] °] A oo A0 i 155 il B A T Ak v o P AR S 28 v A i 551
&, AR B SR AN R Fh A E 19 1C50 (B SRR Ao KA T 29k ) IITEIA
FUREETE R o 1127 HR A 7K SF AT DA b (81 v 380 € v 2 SR o A A e 791 e PS8R
ATV s P A= ek
(01911 & 0] | b AR T AR RS S b A T B DA I N AT S B 7R T R8UR . — R 5
AIPLUiE A SR IE A L 1pg /kg 22 150mg /keg « 1pg/kg 2 100mg / kg« 1pg/kg Z£50mg/ kg 1
ng/kgZE20mg/ kg~ lug/ kg2 10mg/ kg~ lug/ kg2 Img/ kg~ 100ng/kg % 100mg/ kg 100ug/kg %
50mg/kg~100ug/kg % 20mg/kg100ug/kg % 10mg/kg100pg/ kg% Img/kg Img/kg 2 100mg/
kg.1mg/kg®50mg/kg 1mg/kg £ 20mg/kg Img/kg % 10mg/kg 10mg/kg % 100mg/ kg 10mg/kg
%:50mg/kgnk 10mg/kg 5= 20mg/ kg THRZE 25 « N HRARIV) S , A% W25 H BB e B 4 i PR TR
Y, a0, Jel Img/kg %5 10mg/ kgt 4 Img/ kg %2 2mg/kg  1mg/kg 5 3mg/ kg Img/kg = 4mg/
kg.1mg/kg % bmg/kg1mg/ kg 6mg/kg1mg/kg % Tmg/kg 1mg/kg % 8mg/kg - 1mg/kg % 9mg/
kg.2mg/kg % 10mg/kg3mg/kg % 10mg/kg4mg/kg % 10mg/kg5mg/kg % 10mg/kg .6mg/ kg 5
10mg/kg7mg/kg % 10mg/kg8mg/kg = 10mg/kg . 9mg/kg 2 10mg/ kg™ o AN 4 FRAR, A% H
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(R TRITE R AR A I YE R A, B4, £F Img /kg %2 10mg/ kg [FYEFE A , 751 Y8 51 4 2me /
kg% 8mg/kg-3mg/kg % Tmg/kg . 4mg/kg & 6mg/kg .

[0192]  AE—Fhaie sy sCrh, PTARLF e iz 4L 59, DABEZ IS IR N I AR 25 2
157381 3073 Bl 1/NIF < 1.5/ < 27N L 2. 5/NIF L 37N L 47N L 578N L 67N L 778N L 87)N
IV 9/INIF S TO/NI S TT/INI S T2/ BB 22 1 45 25N TR, /N §-500nM s /N F-400nM /T
300nM./NF-250nM /N F-200nM /N F-150nM /N F-100nM< /N F-50nM < /N F-25nM . /N F-20nM s 7N+
10nM./NF-5nM /N 1nMLZNF-0 . 5nML ZNF-0 . InML /NF-0.05. /N 170, 01nM /NF-0. 005nM . /N
0.001nM.

[0193]  SCTRTT IORELEI RIS , 2 i R A SR PR = A M i 521055 AR RE T80 7 AT I
FRURTT ta b, AR & A D ak s DR B sl D 45 2980 A5 1R TRTT VIR TR TT K
WIRTT 7 ZEA T HAMAE S 45 2575 T DU I — R B R K — 2k, BAREGR T 2l PR IA
2, PSS 2 IR AR o FT AR R Bl g 58 = L 5B DU L 28 sl 5 /S Ko P =5 717 ot P
T ] DA— K it FH B 23 B 790, 49 4n2 - 4 7, E — B TRT PNt , 9 4nE — oK
FR DA 22 114 TR] o sl At 24 1975 58056 P o b 280 551 PT DAAE Ry B A 50 28 e o A — T o i
J A Tt AT DRI, 490 an— R slore 808 sl 2 H N R ] — 1 i BE 2 5 i 5 247
SR SLBIRTEAEAE LA 2S5 35 A5 1A H 24 H 34 H 44 H 54 Halies Hel BRI
SRS PN N SN S S5 N/ R ESN U/ E I 27§ AP

[0194]  FF Mgy s, S2 0 1 I & BTN PR sl e I3 1 sl I6 T A Wi i i - 14
T AT AR AL I R AR 935 B sl 20 S PR BB R 2527 L TR e A 5 o
B S AT S AT S [ SN 1 B S B, A 38 ) e YR S B i PR 2 R ki G 1%
EAER T

(01951 AE—hsiie s b, s T LA 2 I A 5 1S o o B A T A s I Ak o o 55
I I AR T DA B9 25« S 25 VRO IR 85 L TR JE 29 85+ 28 R 5 B A 2 sl e R 2
(CoV) o 7RI 25 1T VA WMERS CoV SARS -CoVANISARS -CoV - 244 & HH ) —Fift

[0196]  fr—Fhste /s =0, 5 il LU s (FMD) o FMDSE SR AEY AR (R 2 (B4E %K
FRMES A= AR 1) e FL v B AR e B S M o s B IEE ) ) IS 0 A 4 /K2 L 4
F T G BT AR CRDEIR S SINGE A FTE o A1 5056 = 528G, /NG R RN
Eal N T T DAY B IRE A BRI PSS RAZ TN « N R .
FMDIJER BRI L 21 /SR B e, AR T PRI HR K , axX Ok 6 AT AR s
SOTFRBAT - R B POl HA T E 20, KO E B i EEAL R, S A I s T LA
W A RS 3 sz T B ANV S 2R Sl R DL S R TR AN A il AL AR
R R B s s A S IO AR A TORE R o TR R R B 5T e P A R E &
IR R I o 0 SR TR 55 (FMDV) &/ IMEZARAZI B RHII GBS D1 , ERIIHE 93 B I 44
TV IMZRIAZIR I 5 « WA BT T, RGE / IMZRIZIR I 557 S 5 — MR a8, 1R
— AN EA AR ST/ NI T L E BERNA (7.0~ 8. 5kb) [958 25 51k Bt — N R AR B
G, BAEZA &, S8 E SN lsUA , 1 g s A\ SEBBE TR R 55) T
Joa e (AL 295 75) AILA B0 I A sl G 1989 5 (aphthoviruses) o FMDVA7-AE-LFf
ANTEIFPRI I 2R QORI I 75 2A S O L CRA ST I g FE40 = [SAT] 75 U SAT 1 SAT2HISAT3) F15
W o ot % A R ) 2 AN A 2R N 1 8 B4 TG 75 8 (Aphthovims) /K905 5 J&
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(Aquamavirus) « 58 (Aquamavirus) O R & (Cardiovirus) B4 22 8
(Cosavirus) « 4 JaaslE Dicipivirus) JpiEH & (Enterovirus) R &5 8
(Erbovirus) JH¥i &8 (Hepatovirus) M &8 (Kobuvirus) B N & B
(Megrivirus) A a1k 5 & (Parechovirus) A a: & (Piscevirus) MER A &5 &
(Salivirus) 7795 258 (Sapelovirus) €N K E: B (Senecavirus) Er Y 228
(Teschovirus) AR S5 &5 8 (Tremovirus) o/ IMZRIAZIRIA 22195 #5 FL R 41 H & H —
ANTTTBCSAE , Fo gm0 25 25 A9 8 1 X3P LR S5 AL 8 [ XK P2 AP 3[R i — 2 B 1 o A
AITDEEME SR 1 N 2 28 A ORI 22 R B 3C i AT PN 1 5 28 U I 2o

[0197]  FRLEE R AL SRR T &

[0198] A K BHFRIAR “Bety” Rl DAE N 29l SR it ST DLEL S 2575 1 n ez 1Y)
MR AR BRTE A 12 A S AT LA & i — 2P IR PR R oy o FT DAL R 25 25 5l A 4)
o - MBRH 52525 (prime-boost setting) HHHEALHE M w50 - Mism A 545 25 FT LA K “0)
o7 A hnoR” ey 5, AR s s S0 e SN AT DA i s i Inss B, 75 1]
S — IR E A EE MRS L (BD—00) I, e S A 8m s —
PP AR 1 al H B g sz i LA A e ) e e i 2

[0199] AL HHRGA ST DU 521805, Blan A ezl a - T 3 e I A&
P ) S e I A 1 SR AT LU AN £90 . 01pg %5 29 10mg , 41 1ug - 1mg, 51 411 0p
g-100pg . A E HEFFIE AT DA SE36 A T, T N T ARSI Sk 2 5 A o

[0200] R “S2lE” A AR AE AR AT BT, O FU2 48 ARk sh. i, 2P
BHESIY), BN RS0 W6 16 2R 5 S e alds B . R RSt is PRS0 L it
(cynomologous monkeys) BRI AIRRIG , A0 ] 3% o Mk U5 sh4) E0 475 /Nl RBRL S -44 B
LR R AT FGIR - ZIRHIE FHEM O34 5 08 B B A KA RN, Bl ansl , Kk
L9, Aty SR R 35 28, IS S HS L By L R0 £, (1 dn s o | i 6 RN . ek
W PR T8, Bl FaR AT BEAERE—ADu ZABH R M, BlnA 2E R
KRBl U5 25801 o 5 — it g =k, Sz lE AT LR AL sh W, Bl an R 25804 , B
WA ARE “IEE” RN S35 AR A R W b v B4 il ] o AR “ BB sl e A rh
A A0 e, 2 S L s I FL s T DO AR AR KRB0 /Nl R ER
H I Sk AR T X e S

[0201]  NYAIFTH B G AL IR A S8 5 3o (BT FR AR BRI O EASHEER AR
S8 7 A ARSI AR S0 75 3. LA T S50 7 20 B R (1 E 4y L IR — P2 FR R A1)
R SID)S IR w2 = 2 S 11t ol o o 1 [N R 98

[0202]  J5TRER T ik

[0203] Py SAR B TR IR T 7 125 T AT DA AE A A T B s e i
7B 3R A S A R AR A AT — P e e I PR 2 A 2 1 S I 1 2 1 PR 2k
SR N TR B 2 ARl s 28 1 o s i 1 AT LR 4N 5 501, Bl an4n
I D1PS S N TR NN STERTEING % 31 e o Al b ieeii DN RG] lE VB SRt =g B iR eg T e oy
15 AT A0 A5 STINGER [ o T 25 L PRI 7] (STING) AE IR G Aes i R (e R o s R 15
1 UE - STINGHE2 , 37 -2 -GMP - AMP (cGAMP) PN 50 , cGAMP&—Ff 1 cGAMP &g (cGAS)
Wi 157 i [T DNAE A 15 A5 5 10 5 B PRR ZAZHR - STINGII SIS NS 2 7 N T AL T4 3

30



CN 117083071 A ﬁ'ﬁ HH :F; 26/49 T

(IFN-1) SR, AR GER AR AR i s ZRAE RS , I I3 D 4n i 25 TR EE 4m i AN F 2R 255 41
N T A AR RPN -

[0204] sty 20, R e 1y ik T LB s A A 7R N A e e T A
R IIA R TR A — P e R S e 1 o

[0205] - aiie /5 2, 1205 1A AT DA B AE 43 A IR A= R 4l o 0 B B B T LA B4
SNELAZ 12 2 P R AR IO 2960 % 70 % 80 % 52190 % [1) 3] o

[0206]  ZFhi RIFFORE BRI AU IR | AR RIIRE 1 T I 5 S AL I A A e I L 5
— il SR H AR T35 % FNos . 3,845,770 3,916,899; 3,536,809; 3,598, 123;
4,008,719;5674,533;5,059,595;5,591,767;5,120,548;5,073,543;5,639,476;5, 354,
556;5,733,566416,365,185 BIFFHZRI AL, Ay A X S nd 5| I NASE, s anc 524
)R o 1X BEFFIRY T ]2 (o P Qe o 2 AR A 25 L Lt R S o Bt IR B3 i 15
3 24 (anOROS® (Alza Corporation,Mountain View,Calif.USA)) ,mkidtel s, DIEE{
— ek 2 s A o T NS B 2 R,

[0207] A HHRT T, RS “Seehie” 2 35 T RE T30 SR as B AR R E DhRE M 4
PR o i v] DU IR Ve , sl RS I, sl BT 351 - MR AL EE 1T A4k
B R R A i A= TS se i 2 B N DI AR M S 8 A b T e R S I A
JIEE 57 B AN R s R sl A e 52 FR T A M YRR B e Sx A sz 1 A
185 A2 W U VE IR Ee, AT DA N A2 150 8 (S AR AE A2 AL, Bl and o B v 1
41 .

[0208] AR AR, AGE S b A FH AE AR T S A R e eg « A E e T 15
B IR L ZR B B TR  ILRORTUIL A 50 o AR “SeeiE” R e b Rz g C ARl 1
pti=] 7N N AN N =N (171 N = I

[0209]  RGE e WE— 2 s IR MR E AL A A E « PT LA AR BB 7 6 7 13
E ) S B AR B AN -S40 5 P 6 2008 o , A (AN T oo e o B4 g - 20
PRI BB 4m g (GBM) /D S i T 4R e « I da fh &2 S IR Z Ives G FR A = o0l 22 T2 4 i
A =B TR (ARSI LR IR = A R FL IR B = TS MR L TR AR T = TER)
N b 00EN A REA 0PN L b e N NS G e S O S RER e AN S SO )
(BB T I A 9 Vi=1 (invasive) (BN (infiltrating)) S8 R (WaEH
PE) /NSRS (BB AEE) Jon IR R es  BE AR VRVRME (B IBD) i~ FL I IRIRE /N
IR RVE LRI AL ISR R R S RRE = AR U S R M UG 5 S b R s
(carcinoma) , BFHAEBS DL FLIR S50 B A Al OB PR ~F-E  FEODR AR R L e
i, LA MCBZ IR, 0 B IR A0 i g 5 FCAth JRoR8 G0 5RS I AN i L DU - 4 i s (tetratocar
cinoma) 5 HEANXAI I P42 2R Ze M s DASCHAMBIIIRE , B AR AEAN PR - B2 988 (2 25088 AR
Bz 9RE R BRI e e s IE 9

[0210] AL HHAN T 5 7 AT TR 7 e il O e Jesie 107 10 AR DA RS il AR s
SRV T IR S0 b AR AR R 5 TN S ] T — 2N 2 e 1R T

(02111 QA AT, RS e miisie” oA H i 5 S, BIE R A ST AR O
HAFE & FOEAI B A R YEIE R L, “Sairfie” & —Fhuis « E S sk AR AN BT,
A HE S BUREN LI o 12X & — P S5 E XU {2 A B DAR e 4 SRS o M IR i 42
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Je— MBS R AR ALY, FA L R0 A 2B 5 A AR o S TR s 42 1)
SN SRR T TR A BE AR PE A (H e fAis) B Rr e 22 4e M 'S 4 i
SRR PEREAE (S BT BNV B PR R B AR BB AR s E A
Sl gr Ak (INPCO) LR FF A I AR VB SR LM E AL E AR .

[0212]  fE—FhsijtE s 2, e Pl LA A AT AL RO 2 b < FUREE 5 DN SR 5 s s 1 12
TEe s A s X b R I L e AR b B SE AU s B U s 1 P
I s e eges s Sk A0 s e s B S T AN R -

[0213]  FE—FpazE 5 U, i vl DU LR, B AR R T A8 B 1= (BT
PE) AR R SR NHHE BRI (B Ae ) Je IR Rl  BE AR Rk
(BRI ITD) 968 « FL IR« INEEE R U LRSS HHIRRE = BRI FUb FE Rk
FLUIRE

[0214]  FE—Fhsiit 5 b AL BRI 5 1 AT LA Sdad 7 B s W B RN~
R o BARAE R SR P DL R A Y AT e Wi e i 5 ok S 18 SR S
B2 WP iE e RN/ O A A AT O A, I H T DR AR AR TR AR o
AR B B 2N DR S ST - AT AR B T2 W ik, 491 e G s (AR -4
SUGFO RN S A A S AE S0 S0 ul b o AiE A B R 2R (AT = o S B 45 R T e
BT 3235 15 T RE A e o A e 2 T

[0215]  "NTAIFTE B A G AL IR S5 75 3o AT PR R FR AR HASHERR AR
S 5 A ASC A AN AR S 7 5 LA S0 205 B R 1 40 L IR — e F8 T )
A I G S5 A 2 K R 1 .

[0216] S J7 =\,

[0217] 1. P& R R ST AL AR oy 1, S (D) SR, Hgmis He &5
AEE5HEE FinsP1\nsP2.\nsP3MnsP4, I H A S /EISEQ 1D NO: 17Hfr7R [ HHR s 25 R 47 4]
FMnt 503%nt 658.nt 658%nt 1620.nt 1620%nt 2560.nt 2560%nt 3954.nt 3954
Znt 4120.nt 63817%nt 7083FInt 6966Znt 75261 X Ik PN IMAT & o B AL S N[H 2 /D —
AUUEREAR s LK (1) 28 AZIR , oA 5 8 B A I I 2L R 40 T T80 A (ORF) o

[0218] 2. 576 /5 S LFTIR R E5 B FEOS s AR 2 ) AR o0, Horh B I A 36 1A
HORFE B gt o8 — IR E 1 1741

[0219] 3,56 )7 A UMI2 T & — N e A BT (R & sl FE s i AR 2 i A o0,
W AR A s a5 3L [ 4 b Mnt 503 %nt 6581 X I PN AT & o7 EAL SN % /D>
— A UTERRAL

[0220] 4,505 301 - 3HAT . — N ek A Brdk (0 & s 1 R s AT AR 2 AR 4 1,
5B AR B gahitnsP 1) H A2 5U0SEQ 1D NO: 21 Rt S % 41 2 22090 % [A]—
VERI AN I 2AZ IR

[0221] 5. 50075 1 - AHAE S — N e A Bk (0 & s R S AT AR AR 4 1,
W 58— R S e T i 3L R 4P Mnt 658%nt 162011 X3 PN T2 v AL SN =
D TR

[0222] 6,505 301 - BHATE — N ek A Brdk (0 & s 1 R s AT AR 2 AR 4 1,
5B AR B gaitnsP 1) HA2 7 5 USEQ ID NO: 25 RIS % 41 2 2 /090 % [A]—
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YR ZAZHTR -

[0223] 7. 50075 201 -6 AR — N ek AT R & sl i O AT AR I & il FAZRR 0
Hh, R A7 R S 3L N4 Mt 16202 nt 25601 X 38 PN AT 2 45 B AL BN
/D NITERRA

[0224] 8.5t 5 N1 - THAE T — ek AT iR I & s i O AT 248 & il FAZ IR 40, 3L
W SR B B g insP1 FinsP2 I B 5 H 5 A S5 WISEQ 1D NO: 24F /RIS 5 41l
A2 D90% R —MEI A AR -

[0225] 9.5ty 201 -8H R — ek AT iR I & s i FY AT 248 = il FAZ IR 40, 3L
W SRR B e FR 2L I 41 Mt 3694ZEnt 395411 X I PN AT 22 o AL S I N 2
D ANTTERRAL

[0226] 10,5755 201 -9HAF R — N ER 2 IR 9 & i FR ST 2R 2R oy 1, 1L
W SR B B g insP1 AnsP2 I B 5 H 2 A S WISEQ 1D NO: 22F /RIS 5 Fr 41l
A2 D90% Rl —ME I AR -

[0227] 11,5075 1 - 10HHF R — AN ER 2 Ak 0GB O ST 2R 2 i A 1
Horr, 85— IR S e R B L R 41 Mnt 2560 nt 39541 X 3k N AT 2 A7 BAL BN
T NTRRAL o

[0228] 12,5075 A1 - 1L HHE R — AN ER AR 196 B O ST 2R 2 AR
Horr, 28— 1R 6 5 4 insP U Ins P21 e 5 W0 L5 S5 ANSEQ 1D NO: 267 RIS 575
HATZE D90 % [A— R P A 2% H R o

[0229] 13,5075 AL - 12HHF R — AN ER Ak 196 B O ST 2R 2 AR 1
Hh, R A7 R B L N4 Mt 39547 nt 4120013 PN AT 2 6 B AL BN
/D NITERRAE .

[0230] 14,575 A1 - 13HHE R — AR AR 0GB O ST 2R 2 - AR 1
Horr, 58— R A 5 4 insP2 R InsP3[M 5 W0 HL5 A S AnSEQ ID NO: 23RS 575
HATZE D90 % [A— MR P A 2 A% H R -

[0231] 15,575 1 - 15HHE R — N ER Ak 196 B O ST 2R 2 i A
Horr, 55— IR S 7E R A5 L R 41 Mnt 6381 %nt 70831 X3k N AT 2 A7 B4R BN
/D NITERRA .

[0232] 16,55 A1 - 15HHF R — R Ak 0GB O ST 2AE 2 A 1
Ho, R 0 S gwhtnsP4f H5 A S5 WISEQ 1D NO: 20T RIS % 741 LA 2 /090 % [r]
—VER A ZAZ TR o

[0233] 17,575 A1 - 16 T — R Ak 196 B O ST AR 2 AR
o 8RS TR SR N 41 Mt 658%nt 1620FInt 2560%nt 3954[1 X 3% N
HHER AL AL S I Z D — AN TERZAR

[0234] 18,55 /5 A1 - 1 THHE R — AN ER AR & B O ST 2R 2 AR 1
Ho, B S gwhtnsP 1 H5 A S WISEQ 1D NO: 25 7RIS 741 LA 2 /090 % [r]
— VA Z 2R , LK GwinsP2)f HEA S UISEQ 1D NO: 26/ RIS E M A A %
190 % [F]— PRI 7 A N ZAZHTR -

[0235] 19,5775 A1 - 18HHF R — N ER Ak 196 B O ST 2R 2 AR 1
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Horb 55—l S e R S L N 4 Mnt 3694 % nt 39547Int 6381%Ent 7083[K X P
TR AL E AL S I 2 D — AN ITERZAR .

[0236] 20,575 A1 - 19HF R — N ER Ak 196 B O ST 2R 2 AR
Ho, R 5 gnhtnsP2f H5 A S WISEQ 1D NO: 22 7RIS % 741 LA 2 /090 % [r]
—VERF AN ZAZHIR , A K GihInsPAJT HL35 A S AISEQ 1D NO: 200 RIS H A A =%
190 % [F]—PEIR 7 A N ZAZHTR -

[0237] 21,9075 A1 - 20 FF R — N ER Ak 196 B O ST 2R 2 - AR
Ho, R 0 S gwhnsP 1 HA5 A S WISEQ 1D NO: 21 RIS % 741 A % /090 % [r]
—VEMI PP 2 A% s ZbnsP1I H 5 S WISEQ 1D NO: 25 /RIS % 74l A 2D
90 % [ril—VEIF AN I ZAZ TR , 4afiSnsP1 A nsP2IR B &) HL& 4 S UnSEQ 1D NO: 24F7 1
1275 74 JA 22090 % [Rl—1E 1 Fr A I ZAZ IR s dihnsP23f HL5 4 5 41SEQ ID NO: 26
AR 2% A A Z /090 % [Fl—VER P A0 2 AR s 4 nsP2 MinsP3 2 5 o H&
A5 4SEQ 1D NO: 23Ff RINZ% 4 AT 2 /090 % [F] — PRI A A% R 5 DA K 2wt
nsP4IF H A A S5USEQ ID NO: 20/ 7RIS 5 I A 5090 % [Rl— 1 P A 2 A% H TR .
[0238] 22,500 5 A1 - 2L HHE R — AN ER Ak 196 B O ST 2R 2 AR
Hrh, R S gt AR L5/ 2 A9 H 2 S A1SEQ 1D NO: 30f RIS % eyl A
F/090% [l —MEN 2 H R IF I A HTR -

[0239] 23,500 75 A1 - 22 HHF R — AN ER Ak 196 B O ST 2R 2 AR o
B AR5 A A E R 2L R 41 Mt 6966 FInt 752301 X 35k A HOATA 2 F AL BN
/D NITERRA

[0240] 2457 /5 51 - 23 HAF R — N ER 2 IR 9 & B FR ST 2E 2R oy - 26
— IR 5 S ANSEQ 1D NO: 18 /RINZ 74 HAT 5 /D90 % [F]— PR ZAZHER Iy 41 o
[0241] 25,5075 A1 - 24 F R — N ER Ak 196 B O ST 2R 2 AR 1
Horr, 55— E 5 5 NGilnsP4AEs [N ZAZ HIRIN 2 /D — AN ITERIEAR .

[0242] 26,5 /5 A1 - 25 HHF R — N ER AR 196 B O ST AR 2 AR
IR TS 5 AISEQ 1D NO: 19 RS P4 FA 2090 % [l — MR 2 R 71 .
[0243] 27,5005 A1 - 26 AT — N ER Ak 196 B O ST 2R 2 A 1
Hor, S — A 0 5 g e (B B InsPAI A% HIR , Tk 20 18 28 1 nsPAHL 5 28 — S
EH.

[0244] 28,50 /5 A1 - 2THHE R — AN ER Ak 196 B O ST AR 2 - AR
Hor gt 2 (B P nsPATY 2% FFIR B 2 4 i 58— C R i X3Sk 1) A% R - B RN 2 i £
ORI AR .

[0245] 29,57 /5 A1 - 28 T — N ER Ak 196 B FO ST 2R 2 AR o
o, 58— CoR DX 3l PT RH2E A 2 1A I

[0246] 30,5 /5 A1 - 28 T — AN ER Ak 196 B FO ST 2R 2 AR o
o, 58 — CoAO DX gk AT I A 25 1 T o

[0247] 31,575 21 - 28 HF R — N ER Ak 96 B O ST 2R 2 - AR o
Horn, g 28— CoR RIS 2 A2 R Fr S ARl T4 b 25— CoAR G X 3 1) AR 41
[0248] 32,5005 75 A1 - 3STHE R — N ER Ak 196 B O ST 2R 2 AR >
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Hoh S8 — R A E A FPE N, H HA BMInsPAE S 5 U1SEQ 1D NO: 41T RIS %
FEA A7 22790 % Al — MR S LR A1) o

[0249] 33,5 /5 201 - 32HE L — Ak 2 FTik 19 A s HH BT AR R A% 40 -,
Hob, 25 BMnsPAHT 2 5 AISEQ 1D NO: 31 RIS H T A EHA T /D90 % [m]—: k%
TR 51 4mh o

[0250] 34,5 /5 71 - 33HE R — sk 2 FTik 1A s HH Bt AR 2 AR 40 -,
Forp, 28— il 1 oo s 1 B F s s T 2R 1R e FR R L sh P 40 T A= 1 i i A
WS S T IR A T 7.

[0251] 35,50 /5 201 - 34H T — sk 2 FTik 19 A ) HH Bt A 2 AR 40 -,
Horh ) 28— SR A Bl o — SR A S A I o 2 e R S S B B o FE s & R o
RNAZ>F-H 2 il o

[0252] 36,5 /5 21 - 35T — A sk 2Tk 1A ) HH Bt AR R AR 40 -,
Horp, 95— R A el R A BR e Ay BT AR

[0253] 37,50 /5 21 - 36 AT E— sk 2 BTl (19 A B 1R HH S 81T AR 2 IR 40
Forb o B I R F R - /IMEZAZIR 5 IR 25 B 85 RS DR B DH JE 2 i L %
B SR 5 (CoV) 24l .

[0254] 38,5 /5 21 - 3THE L — sk 2 FTik 1A ) HH BT AR 2 A% 40 -,
T o Bl A/ MEZ AL IR 55 o

[0255] 39, St 1 - 35HAT R — e A FTiR & s i FY 0T 2B 2l AR 40, L
oL 28 T R A 3CE Al A, I B B nsPAE A S5 ANSEQ 1D NO: 40 7RI
S A ELA 2090 % [F]—E M 2 HEBR 741

[0256] 405t /5 201 - 35 FI39H T — ek A Hrik (196 Bl 1) FE 81T AR 2 - TAZ IR 40
+, Hoh, 2 B InsPAFR S 4NSEQ 1D NO: 32T /R[5 2% 41| A %090 % [F]— 1) 2%
R4 g o

[0257] 41,56 75 71 - 35139 - 40FH T — Nk 2N FIr i (1) & Bl 1) s 25 A2 A2 i 1A%
Ry, Horh, S8 —FIE 501 Manisa P1&H .

[0258] 42,576 /5 71 - 35139 - 41 AT — Nk 2N FIr ik (1) & sl 1) s 25 A2 A2 1A%
o+, b S — R 9301 Manisa PLEE AT H S R A B & 3CER 1.
[0259] 43,5 /5 21 - 35T — sk 2Tk 1A ) HH Bt A R A% 40 -,
Hoh 88 — R A STINGE H , H H AT A B2 InsPAtU & 5 40SEQ 1D NO: 427
IS T A A 2090 % [A—VE S R P 41 o

[0260] 44,5t J5 201 - 35F144 T — N ek A HTiR (106 Bl 1 FE 81T 2R 2 A% 40
+ HHL, B RRE S A SRS B HE R A S STINGE H

[0261] 45, —FPiZIR , HoAU S gmh & s i AT A= 2 - FAZIR 201 HIDNA T 4, HA
(i) 85— %1% , FLgmhd s & 3E 4598 FnsP1.nsP2.nsP3fiinsP4, 3 H AU S ZEUISEQ ID NO:
VTR RIS T 2L 41 741 i Mnt 503%nt 658.nt 658%nt 1620.nt 1620%nt 2560.
nt 2560%nt 3954.nt 3954%Fnt 4120.nt 63817%nt 7083HInt 6966%nt 75261 XN
HIE AL AL S IR D — N PUERSAR s DA M (1) 58 IR, HAu & & B i o L (R 41
TER B SAE (ORF) S

H

b

i

7
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[0262] 46 525 7 ASFI AR HORZER , Horpr , 2233 B i (0 N1 5 DK 20 ORP A, 25 b 5 — S R
SI)EZIIR

[0263]  47.57)t /5 s\AB A6 A — Ak 2 AT R ORZIR , Forh , 28— X B 5 A o &5
FRAF Mnt 503%nt 658X IR A B SI AT D — N ITERRAE

[0264] 48,55 /5 45 -ATHEE — D EZ AT IR, Horb, 58— AR B 2 4 ihnsP1
HHAHS5WSEQ ID NO: 2 RIS FEHI A 2090 % [ — 11 P S 2 A% H TR -

[0265] 49,57 /5 45 - 48— N ER AT R IAZIR , Forh | 28— AZIR B0 AE e &5
SERIA Mt 658%Ent 16201/ XN AT A7 AL SI AN ZE D — IR AR

[0266] 50,575 /5 45 - 49— D2 AT R IR , Horp, 58— AR B 2 4 fihnsP1
HHAHS5SEQ ID NO:6FT RIS FHI A 2090 % [l — 1 P FI 2 A% H TR -

[0267] 51,5775 45 - 50 & — N ER AT R IAZIR , Forh | 28— AZIR B0 AE e &5
FERAFMnt 1620%nt 2560 NI EAL S I AT R D— N ITERRAE o

[0268] 52,50 /5 45- 51— P EZ AT R IR , Horp, 58— A4 B 2 4 fihnsP1
FinsP2l AW H-AH S UISEQ 1D NO: 5 RIS 4l A %090 % [Fl— MR R4
EZERE 08

[0269] 53,57 /5 45 - 52— N ERZ AT R IAZIR , Forh | 28— AZIR B0 7E e 25
S Mnt 36947 nt 395411 X I N AT A EH AL B I N D— AN ERSEAE

[0270] 54,57 /5 X45- 53— PN E 2T IR, Horp, 58— AR B 2 4 ihnsP1
FinsP2l AW H-AH S UISEQ 1D NO: 3FRIE% el A %090 % [Fl— MR R A1
EZERE 08

[0271] 55,57 /5 45 - B4R G — N ERZ AT R IAZER , Forh , 28— AR B0 7 e &5
S Mnt 25607 nt 395411 X I N AT A AL B I D— N ERSEAE

[0272] 56,55 /5 45 - 55 I — PNk AT R IR , Horp, 58— A4 B 2 4 fihnsP1
FinsP2l A H-AH 5 UISEQ 1D NO: THRIE % el A %090 % [Fl— MR R A1
EZERE 08

[0273] 57,50 /5 45 - 5THE G — NER AT R IAZIER , Forh | 28— AZIR B0 A0 i 25
FERAFMnt 3954%nt 4120/ RN A B AL SI AT D — N ITERRAE o

[0274] 58,55 /5 X45- 57— Z MNPk IR , Horpr, 56— IR B 5 4 idnsP2
FinsP3RH AW HAH S UISEQ 1D NO: 4RSI A %090 % [Fl— M R4
EZERE 08

[0275] 59,57 /5 45 - 58— N ER AT R IAZIR , Forh | 28— AZR B0 A e &5
S Mnt 63817 nt  7083[WIX Ik N AT A AL BN D— N ERSEAE

[0276] 60,55 /5 45 - 59— Pk 2Tk IR , Horpr, 58— 2R B 2 4 ihnsP4
HHAH5SEQ ID NO: LF RIS FEHI A 2090 % [ — 11 P S 2 A% TR -

[0277] 61,5775 45- 60 & — N ER AT R IAZER , Forh | 28— AR B0 70 e 25
SR Mnt 658%nt 1620FInt 2560%Ent 39541 XA PN [IAT A7 A AL S I NI ZED—A
TUBRRAE

[0278] 62,55 /5 X 45- 61— ek A Frdh R IR , Horpr, 58— A4 B 2 4 fihnsP1
FHA A 5 WSEQ 1D NO: 6 RINSHE T HI A 2 /090 % Rl —VEM P AN A% H IR , DA
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HitnsP2If H A A 5 UISEQ 1D NO: TR RIS P4 AT 2090 % [l — VI e A M 2 A%
2

[0279] 63,5 /5 45 - 63— N ER AT R IAZIR , Forh | 28— A% B0 7 e &5
FR4HP Mnt 3694%Fnt 395441nt 6381 % nt 70831 X I N AT A EAL S N ZE D—
MBI

[0280] 64,575 /5 X 45- 63—k Z NPTk IR, Horpr, 56— IR B & 4 idnsP2
FHA A 5SEQ 1D NO: 3 RINSHE FFHI A 2 /090 % Rl —VEMI P S I A% R , DA
FitdnsPAJF H A 5 ANSEQ 1D NO: 1AM 741 HAT 2090 % [l — VR P A N 242
78

[0281] 65,575 /5 45 - 64— P 2 Frdb R IR , Horp, 58— A2 B 2 4 fihnsP1
FHA A5 WSEQ 1D NO: 2 RINSH FFHI A 2 /090 % [Fl—VE P S I AL TR ; St
nsP1JF HE A 5UISEQ ID NO: 6 /RINZS 2 78 A %090 % [ — P HII 2% H TR,
#ihdnsP1FInsP2IEE SVt HAH 5 SEQ 1D NO: 5 RIS FF 4 A % /D90 % [l —E
HIFF I ZAZ TR s dninsP23H HA A S WISEQ 1D NO: TR RIS Al HAA 2 /090 % [F)
—VEII S 2 A% R 5 GinsP2 MIns P3[R 5 9F H5 4 S5 4nSEQ 1D NO: AR RIS
FE AR 2090 % [l VR W ZAZHTR s LA K ZtinsP4AXF HL& A S5 WISEQ 1D NO: 1/
RIS A ELA 2090 % [l —VE M e A A% R .«

[0282] 665 /5 45 - 65— PN Ek AT OAZIR , Forh, 58— X IR B o 4 E &S
FEE FF H A543 S WISEQ 1D NO: 11 RINZS 4 HAT 27090 % [l — P I 2 A% H R T 4]
AL TR

[0283] 67,55 /5 X 45-66 I E— PN Ek AT OAZIR , Forh, 58— IR B o g 8
BHEInsPAI AL TR , Ak 23 B InsPAt 5 26 — F IR 1

[0284] 68,55 /5 X 45- 67— Z NPTk AR , Horbr, g 220K 1nsPAI £
TR B0 Sty B8 — C A DX A% R 7 A RNl 28 — CAOm X3 A% H R 7 41 o
[0285] 6957t /5 245 - 68 FFAF R — Nk 2 IR ARG , Forpr, 85— Coum DX el B 2 Ml 3
FSEN St

[0286] 70,57 /5 45 - 69— PNk AT OAZIR , Forh T R 41 51 i S5 an
SEQ ID NO: L4F RIS A A 2 /090 % [Fl— VR Fr 4 it o

[0287]  71.57)t /5 2045 - TOFAF R — Nk 2 IR IAZIR , Forpr, 85— CoA DX ek ] Bl e A

AL
[0288] 72,5t A5 - TOHMEE — D ELZ NAIARIIZIR , 2, 28— CRumDXg A T %
WA DT

[0289]  73.57)it /5 045 - TOHF R — Nk 2 IR IAZIR , Horpr, 4t 26 —C oA X3k 22
e e e A AR T4 45— CAm X3 A R 41 o

[0290]  74.57%t /5 045 - T3HT R — N2 MR IIAZIR , Horr, 88 — )i 1 i S GFP s
7, H 53 B MM nsP440 2, 5 40SEQ 1D NO: 12ff RIS 741 HAA 5 /090 % i — 1
.

[0291] 75, 57)it /5 2045 - TAFHE R — Nk 2 IR IR , Horpr, S B XU nsP4 ) 411SEQ
ID NO: 13RI 2 AL IR T A it .
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[0292]  76.5)t /5 045 - THHT R — N2 MR IIAZIR , Horp, 88 — )i 1 i S GFP s
7,7 H 53 B8 fInsP440 2, 5 40SEQ 1D NO: 15[ RIS 741 HAA 5 /090 % i — 1 4
.

[0293]  77.57%t /5 2045 - T6 TR — Nk 2 MR AR , Horp, S B XU nsP4 ) 411SEQ
ID NO: 16T RIS AZHTR T A it o

[0294] 78,505 /5 45 - T3 G — N ER AT R IIAZIR , Horh, 28— St ek 38 — 5%
Vs A R ST ZE Rl R FL B 4 AT AL O 4 ARG S Be el fs 5 1% ST DhRE RIS
il

[0295] 79,57 /5 ABX T3 G — N ER AT R IAZER , Forh, 28— St el B8 — 5%
VR S AN U 5010 R SR I 5 I i FHps 2552 1l F-RNAS 1 &2 16l

[0296] 80,55 /5 45 - T3 R G — N ER AT R IAZER , Horh, 28— St el 38 — 5%
TR AL R E AR B AT AR I b B

[0297]  81.5iti /5 7\ 45- T3MIBOFAT R — Ak 2P (AL, FCrh 9 59 )i At [ F -
IINEAZ IR 25 « R 25 S 25 < FEDO 25  THJE 2 5 28 - &5 T i s el e PR 25
(CoV) AR

[0298]  82.5]iti /5 2\45- 73 MI80- 8L TR — Nk Z Mk IAZER , FLHb s B LA /)N
[0299]  83.5iti /5 2\45-7T3MI80-82H Tl — Nk 2 MR AR , Horb, 55— i H A
201 ManisaPl1&& A, F1/8k 28 — R F 12 3CE il

[0300]  84.5Jit /5 045 - T3HF R — N Ek 2 IR AR , Horp, 85— as R/ el 8 —
SRR B A STINGE A A —Ri & i E S huE N .

[0301] 85, —FFHEAATAERNAG -3k R4, U &9 5 U1 - 44 B — Ak 2
FIT R i B 1 o s A A= 2 A% R 43 - AN 2 4mi.

[0302] 86, —Fhy Il e A &Y, HAa 90y U1 - 44— ek 2 ik
R s AT A R 2527 1 Al sz (AR e 741

[0303]  87.—FpfEgnigr =k 2 D—FhS I 15 3, B A 1E LA SRk S0y
-4 — Nk AP 5 B R s AT AR 1 2 AR 4 F- o

[0304] 88, —FTHT Ml kiR TT SR IR SO AE AR I 5 1k, B R BE 5 ik
Fp & BAT A B Hil R oy 1, A

[0305] (i) SE—A%IR , Hogmbd R s AE 45 M) 85 FAAnsP1 . nsP2.nsP3FlInsP4, 71 H AL S FE AN
SEQ ID NO: 17 nift) FR S L N 4 i nt 503%nt 658.nt 658%nt 1620.m 1620%
nt 2560.nt 2560%nt 3954.nt 3954%nt 4120.nt 6381%nt 7083FInt 6966%nt 7526
(X3 PN AT S o7 e AL B TN D — AN TR SRAS 5 DA K

[0306]  (ii) 28 AR, HAu S (B AR SE R AT IR B (ORF) 5 DA M

[0307]  Jiti 7697 A 3R I A ) Hs BT AR 2 AR o 1 T DA i

[0308] 895t /7 R8SAIF AR 1 77k, Horpr, 225 B4 (10 M R PR 2H ORF A0, 25 b 4 — R
SR

[0309] 90 56 /5 788 - 8IFHAT & — Nk IS PIral (1 5 7, o 58— e 5 9k H
SEQ ID NOS:20-3041ak M4 E 2% r 4l A 2090 % [l —VE =D —AN P4l
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[0310] 91,575 /5 X88- 90 i — Nk ATk 5 1k, Horh, 58— R B o g 85
BRIInsPAIN ZAZTHTR , IR 2 B nsPA 5 288 — R A

[0311] 92,575 /5 X88- 91 e — ek 2/ Frdk 10 75 1k, FHorpr, i 280 1nsPAI 22
TR 0 2 sy B8 — C A DX A% R 7 A NGl 28 — CAOm X3 A% R 7 41 o
[0312] 93, 57Jit /5 288 - 92 FF AT — Nk 2 Ik 1975 32, Forpr, 85— CoA DX 3k ] Bl e 1
EAR.

[0313] 94,57t /5 288 - 92 H T — Nk 2 NIk 1975 725, oy, 88— CoR DX 3k A~ P Rl ¢
A 13T

[0314] 95,57t /5 288 - 92 HF R — Nk 2 MR 1975 725, Horpr, 4t 26— C oA X3k 1 22
e e A AR T4 45— CAm X3 AR 41 o

[0315] 96, 55 /5 .88~ 95— N Ek ATk 77 7, o, 28— S ds el B8 — 5%
VAR A5 R ST 2R Rl I FL S 4T A O g AR S Be el fs 5 1% ST DhRE Ry
il

[0316] 97,57 /5 .88~ 95— NEk AT 77 7, Horh, 28— S i el B8 — 5%
VR S AN O 5010 R SR I 2 3t FHps 2542 1l F-RNAS 1 &2 16l

[0317] 98,55 /5 .88~ 95 & — N Ek ATk 77 7, o, 28— St el 38 — 5%
TR AL R E I A B AT AR I b B

[0318] 99, 5jiti /7 788 - 95 IS FIAT R — A uk 2N PIrak (10 7, FCrp o s I At [ F
IINEAZ IR 25 « R 25~ S 25 B DO 25 THJE 2 5 28 - 25 T i e el el PR 25
(CoV) AR

[0319] 1005t /5 3088 -95F198- 99 T i — ek 2N FIradk 11 5 1k, Forby s s LAy
UNER e

[0320] 101,57t /5 788~ 95198~ LOOHAF = — A ek 2 /M rdk i 5 ik, Horpr 86— R B
%01 ManisaP145 9 H A8 — SR & 25 3CE A

[0321] 102,500t /5 X88- 95— Ak 2 A Frik i 7 ik, Hoih S5 — iR L el s — 5
I A A STINGER H

[0322] 103,571 /5 A.88-95 M 102FH & — ek 2Pk s i, Hop S R B |
SSTINGE A H S —FRERE SR EA .

[0323] 104571 /5 88~ 104H T — Mk ATk )y ik, Horb T P BRI 5210
(IBIRATRITIRS IRTT ™ B MR R R e R R IR

[0324] 105,58 /7 7889541103 - 104 T — Ak 2 A Hrk (10757, Forh, B s «
[0325] 106,50 /5 7\88-95F1103- 105 HfFEi— ek 2N FTik i 5 72, Horp e o SR
IRk R .

[0326]  107.5CJE /5 7\88-95F1103- 106 T — "Nk 2k i 72, Horp 2 5 it —
AR A ARG I A — ek 2 A AN e T ik

[0327] 108,50 /5 7\88-95F1103- 107 T — "Nk 2k i 72, Horb, ANK P
7 e MR R ST VR BT e R G T k EERTE  BEO T R B
AR MR A S A R4

[0328] 1095t /7 :88-95F198- 10 HHT- F— Nk Ak (1 5 1k, o 55 FMD .
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[0329]  110. 55 /5 2088 - 109F AT — Nk 2 A Fridk i 75 ik, Horh S i FLahi
[0330] 111,571 )5 88~ 110H T — Mk 2 ATk )y ik, Horb IR FL s B s sh
EPNG

[0331] 112,570 )5 5088 - 11 1HE E — Nk ATk 77 7, Forh A 2k - 2K
AR A AR R RS SRS RN R e AL A

[0332] AL U —20 1 90ty 3 AT DA i ok 1 A& B ROAT ] — Nk 22 S HAh 5 e
T R — ik 20 A R AN 78 S AR/ B F R B — AN A HAh S 5 s i — bk
2R Z Ok B — 307 X —Fhek 2 M 2RI L.

[0333] =i

[0334]  $RALDL T ARFR AR ST SRR 1 87 2. B % S 8 g =T LA
KA NN A S GHR —ASE A0 R AN e, R/ ik 3 S 7 R Y
— Aot AR AN W — a2 A S G — A e 2 A g R

[0335]  SJEM1 nsPAUEMEE i FH0d T

[0336]  E1UEHH 1 HYR L N HAESS M £ 8 1 (nsP;nsP1-nsP2-nsP3-nsP4) [EL A £k
IR IR SR, 4549 245 M RO Fak JE SRR H A RS 1 RE R 4HORF (SG - ORF) ik 4k
REEAE A RIRIF 5 HSG ORFYRASZE Z 88 1 o AE I, 7R HnsP A 4R BT A RUVEEV FR A4
LR 21 12 30 5 8 insP-1-2- 3245 AU BITE 2L s nsPAIE i FE R 41568210 Ak
FIBE 2 11 20 (UGA) ORI BN E b A Tl 5, HLah & TR IR , - s iR uk (2 2408
Bt 28 U TR EUKR, 77 AR B nsP L nsP2 \nsP3InsP44E [

[0337] 3 ey “F RN B SR fE A K AEFRL N A 2 i 2 1, B EPAnsPL B FIIERIE N
FEAE I G TR I TR o “Pe 377 2 ph 2 PR A A2 A R AR TR TR B PR R R e S, IR 2 a5
[P e R S 2 R )

[0338] AL HHARGE 1 R Dh4 i FH 25 2 il -1 (1 nsPEE PR X3, DARRARG 5 9 A 20055 5. 14 [
JaVE TR L DRI 2R A T2 1110 1 e b1 (I 35 PR A 4 s P 7 35 PR
B2 B HF IR B o 13X 2 18 1R Bl s PIX g H ) S A% R P BOR SR BRI , X e A% IR
BEAT DA b AT s i AN PR ST I S5 A T, R AT P 471 B DB n sPRO R IR AT
B R T W AEA I E S H 10 B BEIhaenafs ol N b T e . (R it , AL TR
P T — Bl A B e I I ik, IR & IR & A BN D RE DA i A = 4
RVl S

(03391 iy &3 42 il H i 32 B VRS T R, Forh EERRPUI AR S P 4 ORFH 4, AT
HRE 5 AR 2 BURL ) R AR R s 45 A 85 1 H AT, QnsR s B DA 2 IR (8 e 2 3
HRPEEVA T R F el H A A A IRV R 1) IR SR SRR B AR 2 Thie , MIFHBLIA -
WA (1) 1L G 7 A (R R A E 5 B8 — R DRUAR ] (0 25 PR ZHORF P g hid, (1) A BT
RNAFE SR /B b (Va0 2 IO L R AP B (SGP) sk PN ERAZRIAIE N A7 & (TRES) 1
PN gty , uk (111) W ASNORRR B TR 26 5 2 RNAF=IR S ok R il F-rh
OIS o T () FREN ThAR M 2 kAT TR, Mo el i 5, AEA A H = 2
HNEITESL N XA SR FTRRI. 751k (11) B 1 Fr a4 BhoRF 2 4, I8 T BN IR BT
AR T AIA T A= SCPER IRES » 757 (1) AN FAANPISGPIE Jy (1) H T A se vl Bl
AR R R I R 35 0 L TR 4H ORF [l 5k, A i e e B IS i &2 i) 1 Dh e
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Jrik (111) 7584 5E R BN AW i, I HaAZsiad s Fop s s g &2 il -F-RNAR) ]
BB . F AT, S i FasPREA 57 AT IO R M B 238 AAH015] , 45 5 55— AN S A
(1 RS 2 (B QnIAeA TR B0 1R B AR 2 25 e ) JE PR A R s 00 B, 238 s 21 1 A
W o X PR EE A A AT e AR A AR SR Bl 5, AT i PRI 44 [P S5 B A R SR 2
PRIFTIR I BRI &2 K B e PR m i R

(03401 s 425 S PR G et HH o 25 25 LA 1) R ARGy 1) B0 DR B DB (1 — RN 2 5544
TUHR TR, fRUL T () 5 R AR P A RN (o) R dhH B S WA Shae i 7y o Bk
0 o 1 A1 G i 2 1 53 A DX A I 0455 5 T8 DhRe I PRy — AN 2 e A1l ook (B,
WEBHT7R) |, I MBI sPERIS X 1) RIR - DL ™ A UBRSEAR , M= AEAR IR & 1 5™
Yoo A E GBI DhEE 5 Rz oK, W LAgRHEnsP 285 N CoR g , DA i il & 2nsP
ity SR Se VR D AL A x, AN E R IO DIBE X nsP ORF 3" DX A 4
Moo T ], DL O SGPIE MRS ORFZR L, Hnt iR A T T Bk 25 iy 150,
PABIEERT I nsP - x @il G 28 1 I IR B 2 A7 5 2 TR B RT3, mT DA A b o 40 o 26 77 B
PR I A A T DNARSAR 11 3451 -

[0341]  F2/mH T HUR SR AAESE ML E O MEN LR LT, %2 E 0l HnsP4
(nsP1-nsP2-nsP3-nsP4-xP) HE NI JEYI A T AZ4m AR B IMNSNEE 1 (“xP”) 1z 5
7~ AN I xPRE S | AN ZitdnsP 245 A nsP4 B AR, S BinsPARIxPE H il B 5 e
FeAE — A TR IR KR o nsP4 - xPHEG S AT AR AL S AT 4RI L T BRI (4,
2AITR) BRER T 2RI (AN, nsP225 IR Bk SRR BRI 1) KL T 1

[0342] I3 T AT I s 25 2 il RNA A3 A Tt AR 18 1 LA A= a2 B 1)
TR TP BRI RS B3R, AT s E N B AT AL R 432301 (SGP) X3g N , 2P 3E
195 S SCPIX ¥ il 2P RR2VS K AT H 42 DXl N\ gt x P (11 J3 4 o FH TSGR & il 1207y
T BEE AR R T A, A AR bt EAFRIE « XA TR R R 5 21 HilF 2
TR STE TR S B8, AT THER A TRl [T

[0343]  E4/xH T el rHEMRInsPATT I SAE (ORF) | [AII OR4FSE S A I 2L R 41 )3
SRS E AT R, PR KA AR B0 g B, 35 Bl P n sPA A X
RN SGPIX 38, K EAAHE) | FH I A BRI i o 2P SR 2P0 MAE B B 1 n sPAA i DX 3B A i 46
nsP4 CAUmZmbd 541 AERNEESRIY - AICDS , Z4UHE) 2 Wi Nt xP&E I A1 o 25 1A
ST AAT AT A AT ) e A A, I 77 A it A5 R A A o M5 7Bk T A TRy B
LT A0 2, IWITIDNABIAR FT AR 2 2 M AE 5 DL IRIPR A A AN o X nsPATY X MRS s 25
PRI xR T DA S A A B (s PSR A U R 2S AR 25 5004 T, DA ARt — 3P 2k
) RNA,

[0344]  S7jEfI2 4 K121 45 - 260 (v AZ AT R N nsP 1 R FEAI YO VEEV & il -RNAMZ i

[0345] 25 T UEHH HpE EinsPAMTE SAZ HR Iy SIMB SU BURNE , 6 B -3 4% H TR 45 -
26007 [InsPLER R IR AL I T — R A PTEREAL , AnEIS AT~ « 5 St A4 1 48 (C08) 1)
)T AR AR IDNA TR A 7 et I

[0346]  fr b, &6l A5 B Hps 85 R 2 N Bishir S5 i 295 25 (VEEV) o iZDNAZw A 2
FHERDIEREA AnpR) , U A4 4R = b R R A2 77, ity &2 il i (ord)
DA S VA4 R A PR 50, TR VEEV A i) IDNABOHR (B3 59 21 3L 415  UTR «nsPs |
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R 41 A 201157 UTR W IE R 41 ORFHE ) H L AL JE R 413° UTRAIpoly (A) FEE) Rl
TR BT 41070 28 S L S N RNA o AB PRCRE DR A2 R 45 - 26067 (FR (AT 1) 25 B
DU 5 AR B R T « 13X 45 - 260nt 4 5 X 0 2 4 i Y RNA S 1T 22 16 e 25
PRAF S0 (CSE) » B 0% i) - ThAE A TR I CSE L 1l i 1Z A B AR O DT BR R AR (B A 18
) AE R EERG 7KV IR, PRI B VR BRI o B0, TR SR (finsP1 CDS Y
AP A0 F]—PERRAES 11904 % o JTTkr T T JE Bl 5% 7 A CO8 il -RNA. CO8[1J5” UTR
nsP1-40RFHISGPUISEQ ID NO:27H7 K.

[0347]  CO8IX FuFE /N AN HYi 2 PR 51 A e (CSE) L iX & — S A 5 Int A H RIS i,
& NA TR A% PS5 R 7 e FE R A1 A TR BT A 7514, M MAIE 2[R 4 ORFAE L [R] 55
15 o BHKAH A N GLiIE 5, 1ZRNA (CO8) TGk A543 WA A ok P e P 140 I 3 AT 21 2 i 1)
5 H A RFRE QELTARATR) .

[0348]  SJEAI3 LRI 21 503 - 658 AZ TR N nsP L[] P PR FEARRITI VEEV & il f-RNA{Z 11

[0349] 555 hll Fh R AL AR CO8HH S , /ECSE il X 3 b 24 A [F]ffnsP1 ORF{&
Wi, Berh a6, B T3 1 S B0 TR EBRNAYT & AT AR W18 B 2 T B X IR
SERAZ TR , R — ZR A TUBR AR A 38 X3l U LA Aoty 44 CO211 44 A, anfd 7
Ffr7Re

[0350] X164 2 FH 306 B FH s 22 5L DR A1 DX g o e ] iz X 3l v i o o P B AIG 5 8 2
AR5 B3 I PR PR DT ERRAAB L, AR 11 2 Dhag AL b E s T B AR RUVEEV
FERIZH (NCBT GenBank5¥E FE 152 7 41L01442) FhA#EE5Bs W ZEEcoNT BRI B XI5
[FIRNA R 554 12 S5 1l THR T T LI R fne/ N R 1 FRRE TIU) o B HRAE R P2 28 M)
H (B, AERZI100nt & [1IN) AR G5 ZAZAF TR I, iX B 254 2 5E 3 H AR A A 584 1)
DAPRA7 SR 20 ) SR R A o R R T T DB B DA AR DR G4 [RIINOR B R e 4 14
T M BT AL R i A £«

[0351] |7 /2 gmttda k2 (C02) FOE i1 Fy SIAAR I DNA TR 7 i ] o AE b I H, DNA T
R 5 ES AT R AR, AR Z AMAETHE R T R AIAZHTRE03-658 (K FAAE) (125451~ LA
BAEG 55 B A AR5 5 1 [T e o LR U, TR S AE flinsP 1 CDS 558 A= AU 37 47 ] — P FAEG
T14.09% o JEURT MT7 B 2 -6 5577 4 C02 2 I F-RNA . CO2[15” UTR «nsP1-40RFAISGPUISEQ
ID NO: 217,

[0352] %<, BHKARfE AR ANEEGLUE S T CO24% LR FIRNAREAZ A5 M1 JE LK £H ORF 2 i )
TS 3N O IR G TR M E AR 12k (B1TA) o

[0353]  SJEAI4 2L R 21 658 - 1620 A% R N nsP1 [ MR FE AR VEEV & il -RNAMZ 1
[0354] s B2 AR A AR CO2—HF , I T IS HON RERNAYT & A T 2E W15
B T e B AR G (AL R DX, I AR MR 2 Xl rp 4 — R A TR SEAE , DA
B 24 COBIIAL HE A o RIS ST 4w b 147k 6 (CO6) 114 il - I ASEAR U DNA TR 7 i
LELEE R, DNAJSORE S5 S HH TR I AL, , AR Z AR B T R A% 12658 - 1620 (K
AE) HR S 1 DL S B AR R B P R M o SRR, DT BR R AL fdinsP1 CDS S5 AR
7 A —VERAR 1896 % o JTURL T JH Bl 55 1 4=C06 %2 i) -1-RNA . C06[1J5’ UTR\nsP1-4
ORFAISGPUISEQ ID NO: 25ff 1%,

[0355]  FEARLE, BHKANUI RN JLUE 5L T 1ZRNA (R AR CO6) HEME A 301 3L A 4 ORF 4 hd
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RS SRR (G I AR i M BT T FRk (BILTA) oy STz A SR 1/ NI 55 7 4
Y 4= VEEV - SEAPH)/INFRU ) 25wl BE = 1) V- 4ISEAP LG Fik (BI17D) »

[0356]  SJE{h5 L 411620 - 2560 A% H R PN nsP1 -nsP24 G X dik v [ PR AR VEEY
52 il FRNAME 1

[0357] s B2 Fh R A AR CO2—H , 3L TS HON RERNAYT & A T 2E W15
BT T 0eBinsP LMInsP2E: A AL W AR S5 A9 (UAZ A BRIX 3k, I EHLAHR M 7 12X Jk Fh A% 46
— RHNTTEREAL , LAy 44 COS A F AR o B9S2 4 B A% A5 (CO5) 1 & Il e S AR
HIDNAJTURL A 71 2 B o AR e i, DNAJTTRE S5 B 5 FR s I 2 ABL , ASTR) 2 AMAE T8 T 2L A
PAZATTR1620-2560 K EAAE) FR SIS DARRATR S5 B AR AR5 25 10 [R5 o B SR, TR
A dinsP1 CDSSHF AR 7 A [l —PEFEAG 715.94% , SnsP2CDS[HY 3 A1 [l — PR AR T
0.8%.

[0358]  JEURI M TT S ah 1557~ 4 C05 5 il FRNA.CO5[1)5 UTR.nsP1-4 ORFHISGPYISEQ ID
NO: 241715

[0359]  BHKZHOI /A /ML GRS T iZRNA (R R CO5) BEAZ A Sl JE A 40 ORF 4 A 1) 4 15
FL A O TR RRE TR BERRTE) (255 (BI1TA) o 73 Szl BRI /NG R P 557 S A= 740
VEEV - SEAPJ) /N ] 55 kB e (1~ F-24)SEAPIL i ik (E(17D)

[0360]  SJE 1516 25 DX 241 3694 - 3954 (v AZ TR N nsP2 [R] P51 A VEEY & ] -1-RNA{Z 11
(2111 L2 Fh iR A SR CO2—AF , 35T A1 2 H0N RFRNAYT & 1 TAEM (5 B
R 75 T B AR S A M AZ A TR X 3, FF HLAR R A8 2% DX S 53— R A TR AR, DL Gl
Ty #4 N CO3 I A o 1K1 10 /2 i A% 4403 (CO3) 1 81l F AR A U DNAJTURE I o = 1 o A
BEEIH, DNAJSORE S5 BB H TR [ 2 EL, AR 2 AR TE T 2 R A 123694 - 3954 (K
AE) HR S 1 DA AR S B AR R B P R M o LR R0E , DT BR R dinsP2 CDS S5 AR
HIFF A — MR T73.19% o

[0361]  JGUkr MNTT 2l 1455~ 4=C03 & il T-RNA.CO3[#J5" UTR.nsP1-4 ORFHISGPAISEQ ID
NO: 22Ff1 715

[0362]  BHKAN [ ARHNEL AUE ST T RNABERE A 501 S AT ZH ORF 4 iy 1 i 15 3L ) (43 I 2R iR
JETRIEBERRTR) 17k (B1TA)  JaWiEs, 3 S AL AR CO3 I /NI HH 55 73 3 By A= R VEE Y -
SEAP#)/INFR ] &5l BE = 1) 1 24ISEAPITILIE Fik (B17D) o

[0363]  SJEAA7 2L PRI 21 2560 - 39540 AZ R A nsP2[ ] P P F#ATRIT VEEV &2 i) /- F-RNAME i
[0364] Y TS BIS AR EE R 1 Rl B, R VR AR DX AES T Tl — 2 A Rk 3
FERAZ 22560 - 39540 A1 S B0 RFRRNAYT & 3H A T AWM B 2, I HAERN
FHUTBR S BRI G5 A9 (o AZ H R IX 3, LA Gl iy 22 CO TR AL B B 1 12 2 A A ek 7
(CO7) P il Fe AR FODNA TR A 7 2 I o A6 Z R DNA TR 55 &5 0 s R 28 B0, AN ]
ZAMUAE BT SERAAZ 122560 - 3954 (R EAHE) H 551 DABRARG 5 B AR 55 25 1 7]
JaE o SRR, T BRS AR HinsP2 CDS 5B AR ) Fe Al [A]— PRI 115,97 % o ORI T 7
52 A COTA I F-RNAL COTIH5 UTR\nsP1-4 OREFISGPUISEQ ID NO: 2670

[0365]  BHKZHMLIIARSNL GLub 57 1 1ZRNA (R AR COT) BB AL SE R 41 ORF 4mdidh 1 e o
SR (o3 b PR AT BRI B RR TR 1 5R15 (B L7A) S

[0366]  SJHE{IBIE A 413954 - 41 20( A% HFER MnsP1 -nsP24 G X dik Fp [ PR AR VEEY
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52 il FRNAIE 1

[0367] s B2 Fh AR A AR CO2—H , I T I S HON RFRNAYT & A T 2EW 15
BT T 0eBnsP LMInsP2E: G AL AR S5 A9 (UAZ A BRIX 3k, I ELAHR H 7 12X Jk Fh A% 46
— ZBNITERAR , DL iy 224 R COAR AL B o« [ 1 252 A A T 444 (CO4) 1) 5 il P AR AR
HIDNAJTURL A 71 2 B o AR e i, DNAJTTR S5 B 5 FR s O 2 ABL , ASTR) 2 AMAE T8 T 2L A
PAZATTR3954-4120 G EAHE) FR SIS - DARRATR S5 B AR AR5 25 10 [T o B SR, TR
A AdinsP2 CDSSHF AR P A ] —PEFEAG 74.61% « SnsP3 CDSITY 3 A1 [l —PEFEAR T
0.12% o BRI MTT S Zh i 55774 C04 52 il FRNA . C04[#)5 UTR.nsP1-4 ORFFISGPHISEQ ID
NO: 231715

[0368]  BHKANu [ AANEL AUE ST 1 ZRNAREIE A S0 25k R 4 ORF g i [ 4 it 25 AT (93 s R
WRRETR I BERRTR) Fro2 ik (B 17A) o

[0369] 79 PRI 21 6 381 - 7083 AZ TR N nsPAIF] I A BAARI VEEV & il - RNAZ 11
[0370] s Bl2Fh R A AR CO2—HF , I T IS HON RFRNAYT & A T 2EW 15
BT T e B AR G (AR DX, I AR HOAE 2 Xl rh 4 — R A TR SEAE , DA
B A M COL AL A o I 13 /2 gt Ae AL (CO1) Il IR I DNA TR 1) 7
o AE L, DNAJBURT 5 5 H BT 7 (19 280, AN [A] 2 AR THE P T 2L A R 6381 -
7083 (K EAHE) FR I B A1 DARSARG 5 B AR R B [FTIE o ELSR U, TR S fifinsP4 CDS
S AR 7 A R —PERRAS T4.69% o BURI T JE Bl F-46 5% = A-C0 1 & fil] F-RNA.CO1/1)5°
UTR.nsP1-40RFAISGPYISEQ ID NO: 20/ 750

[0371]  BHR4HMEIIRSNEEALIESZ T %RNA (CO1) BEMEA S0 3t K 41 ORF R A% R 5 3L (X (4
AR RS TRR R IR 17k (BI174A) .

[0372] 5§10 FHCO6/InsP 1] i A AR AN COT g ns P2 ] I P PR ARAZ Ui Y SRS VEEV &2 7l
“f-RNA

[0373] M- T-/E S 514 AN T H L 21 B D, K AT BRI XSk 4 A AE B A e e, DA
QA 24 CORIAE A o B 142 R e L9 (C09) 11 52 il - AIARAR I DNA BUR A 7~
o AE LA, DNAJSTRT 5 5 FR AT IR 2R ABL , AN 2 AMNAE TE 2 T 2 R 41AZ 1R 658 - 1620
F12560-3954 (K EAAHE) F 26051 DARR ARG 5 B A= 2005 25 1A R M o LR Rbd, DTUBR 8 A filf
nsP1 CDS 58 A4: I 1) [l — RIS 78.96 % ,nsP2 CDSHFA [l —MERAIL T15.97 % o i
K MT7 BB 5574 C09E il F-RNA . CO915” UTR.nsP1-40RFFISGPYISEQ ID NO: 28ff .
[0374] LTBAEARE R 1 SEAPZE R MM 45 R, i 1o o) 4 7 &2 il - RNAGE
167N FOBHK R 1 S5 2F I I i b €72 /E 6 50nmis K AR ' 2K A 5 SEAPFR X
[0375] 4P 1 7B R, BHKARAE AR INFL il S21ZRNA (C09) BEEA T Sl 5L K 4 ORF 211
TS 3N (O IR GTR M E R TR 2%k o

[0376]  SZhEA5I11 FHCO3HnsP2[Al P LB AICO 1 ¥ nsPAIF] I FARAZ 46 119 B4~ VEEV & il
“f-RNA

[0377] M- T-/E ST {516 N9 HH WL 211 e I, S AT BRI DXk 4 5 AE B A e e, DA
B Ay #4 HCLOMIAL B . E1 52 i A4 AR 10 (C10) (1942 il -1~ F7 IR IDNA SR ) 71
o AE L, DNAJBTRT 55 5 H AT 7 [ 28, AN [A] 2 ACANAE THE U T 2 A% R 3694 -
3954117 M16381-70831v7 (A EAHE) FRIEE - DARRATR S5 B AR 00955 25 1 [R5 o B SR b, T BR
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A insP2 DS HF AR 4 [l —VEF#AIR 73.19% , HnsP4. CDSKIFE A Al —E A T
4.69% o JTURI M T7 JZ 5h 145 % 7= 4 C10%G il T-RNA.C10[1J5 UTR.nsP1-4 ORFANSGPYISEQ ID
NO 29Ff7R.

[0378]  [E17CE R T SEAPFLR AN 25 R AR, 1z illam ol o0 F & B il RNAFS
167N [ BHK A0 B 1 25 A4 35 v B I8 1 b €8 25 16 5 0nmijiy K LW G Ok i B SEAPSR
X

[0379] 4 17CHT R, BHKARAE AR INFL Hetil 21ZRNA (C09) BEE AT Sl 5L K 4 ORF 21
TS HE N (O IR IG TR M E AR 2%k o

[0380]  SCitfA1 2/ T ns PR X b I P BREARAZ 1 BRS VEEV A 1) F-RNA

(03811 25 fe 21 e iy S e R (1) 5 T2 105 i A B , St i o0 i EL IR PR ARG DA 61 A
HEARC01.C02.C04 €05 COBFICOTI DX ekl T g e v 0 AT , FHAEIfE HOA E G AL HAZ T R S
H TR SEAR , DLGIE Ay 24 M CL LA A 165 i Al A1 1 (C11) &1 714
HRIFIDNAJTTRT )7 B o AR LR FR | DNAJSTRT S5 5 HR BT IR R4, AN TRl 2 A T80 T4
A 2HAZ %503 -658 .658- 1620 1620-2560.2560-3954 . 3954-4120 4116381 -7083 (K (4 4iE)
(IS~ DARBRARR 5 B AR R 25 (M R VE o AR SR, S5 A= s S AR L , BT R I Bk
SR T nsP COSPFITEME EARBFAR , BEARAE BEAR 4 T e i o8 22 X 1 S M JoTkr A T7
BB s A CLIE I -RNALCL1[15 UTR.nsP1-4 ORFAISGPYISEQ ID NO:30ff7~.
[0382]  [E17A-17D/~H T SEAPFER M5 A, PAUERH A5 -1 i A2 il - RNAHR A1 1) 4
ML SEAPHIND SE R 4 ORFII LD AR - 1 TASE 7 HY 1 SEAPZR R A 45 SR AR A, 2 2 i
b 0 R B AR A (WT) AR A OCHAY) 4RAHEL , RS T 47NN 2 <1678 (HhH]
1) 247N G OBHK AR S5 44 F 35 TR TAS I - B 7B 7C52 i /R SEAPSR
R 5 R PRI, ek 45 E 22 1 -F-RNA (B 17B-C09, DA M E17C-C10) #4416/
I R BHK A 1 25 435 vRadE A 7 BSURE , JHa A5 Bl £ 3536 Fh R 6 50nmAb MR G B R AL
SEAPSRIR o 1E Az AR AT uE I , AWM B i IR X I FhnsPA s - IR B 1A 20T
SE PRI ZH ORF FR £ A 14 % 5k PR IR AR AN S0k 77 A DA T 5E M o L TD s Y T /NERUFR SEAP SRR 1) 45
R A XSG AR P /N T LN B L g 45 0 IS 13 B A2 ) -0 745 25
LM FFE S &GRS & 8 SEAPIIAN ik . FA1 7D R TR B~ ARLU R 2245
P IIPREZE o PRSI/ N (PRid o Rz 45 R dbs ) FIIERIMER DA TS R 51
5o WNZES T UE AN, 185 A5 B0 A 4 E I DX HnsPAE A - MBI AN 20 AR Y AT
BEPK 21 ORF H £ i 1) 25 PR (1 ek 7 A B THT 52 o

[0383] SRk, i 2 TR R 1 nsPI) 2 X8 SRS AZ IR B B, X e B
5T KA R gk (1 TR ZRAL o R 1 8 5 VEEVEE LR 2 F LB 411, L il ik RNASTT B 90 A
FIA A B TR 1 586 A 2 (N AR S5 19 2 88 N X s 26 1 50 T I BRSS R W AR S5 A DX, b
WA IKERE AR ST 75 U T T Wl B DX I 1 (TR AR , (4518 ok A Ry s bb st
2 (BLAST) 732 1 3 41| 55 R IRAFAE I VEEV AU SL LR 2 ns Pl X e A 72 i 15 10 % R ER] —
M

[0384]  SCHEfII134 il A nsP4 CoRum gt X[ VEEV & il F-RNAPA 5] N CoR Vit 5 v 5
WAL 45 5)F (SGP)

[0385] s O BB N M IR 1 (R0 LA G nsPARIXP ORFEMEEA AL,
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SGPIFIAZ R e A T o F TS50 L AT A RNAR HE 538, TS50 5 DR 2H ORFY) f S 36 3=
LISGP, PR IX P x PRl & BlnsP4  CoRu I 5 TERHE A 1l 007 22 AT 21 R PR s e B A
FRMRR T B3R T &2 HISCPIX ] (B 4EnsP4  CoRum I 4mADIX k) SR AN hEZ I 1k
P2 BB N A B e B R R S SR, R e, i B 2 DX T LA T PAE PN 4
NIEERR . 37~ 1 Al A i 1 BB R S8, DA vl S MR nsP4 TP ISAE (ORF) |, 7]
N PR SERE I RE NI FE T AR B - (SGP, 48UHE) & SR1f, XM BRAL IR 5 58 1 T H
AARIFT A DX, 247 )i P 5 (R AT B R R b S 2 DNARRAR 7 1, 127 A1) o 5 Bt %
AFRIE

[0386] Y324 EEAAE SR B v [ A DNARARIN , AR GtidnsP4 CoARu 1) 25 05 - [ AHTH]
J7 HEAFARIE AN R R PR (DHS -a) JCTE IR R B 741 583 o MO B3 AR (175 7244 X (U DNA
BAR o ESIPT A o AR LT M RnsP4 C- R EE & .

[0387]  SJEf5114 A nsP4 CoRum 2wt X B 2 AT I AR ARG DA 5| N CoR St il 567 5, AT
PRI R 24 5 21 (SGP) , Il T H S Jr oo VEEV E il 1-RNA

[0388] 47 T AECRFFSEIENAE N ZE R AR B (SGP, £4UHE) HOIRIIN v B
nsPAJT TR EAE (ORF) BT 5 1) e 20 BRI Sl XM TR T A IR ER AT 2,
DNABIAR AT DAAR 2 52 HOAE i DL Bk R SR )1 o R4 T x PRI 2 nsPAC K ity , [F] s f
FRTC B SCPIX Ik 1 e FE M2 o I EE R M1 1 Je B 08, PATHIR S M2 7 41
AT, i e A PRy B A= 200 e A1 DA ORI 5 PR A ORFIT T 1) 58 38 SGP o v - ExP
193" [ R FSGPII P A ANSEQ 1D NO: 14R 7R« SR AT DAl i 5 o3 - v ks (R st e
R X3 (LLSEQ ID NO: 18Fr-R I FF A ) fil 5 AEnsPASR B AE P NPT B xP o i
nsPA4RHRNAFF A S BIAISEQ 1D NO: 19HT7 o 1958 UEHH A 1 5286 TS AR [ ns P44 il -1~
F AR A, B N 2insP4ds ARANEE H (xP) 24k a2 6 1 (GFP) AR, SG
ORFHI 1 8548 25 28 1 AR 2 B R SEAPHUA o 7 LR H , ns PR FE 4 S GFPI BE A, o 1Al 2 1F
JuxPIF) E SAR2ANK , 1L PR 2 ORF B3 475 43 A R PR G i ME A BRI (SEAP) i 2L 1AL o X M5 2
AR InsP1-nsP2-nsP3-nsP4- 205 2 85 F SR 7 1 ] LAE—20 5 H brxP (B 4NGFP) ik
5, WISEQ 1D NO: 1277 o ZhyiZ T AEEAInP-2A ORFIFZRITEDNASF HI4ISEQ 1D NO: 137
sRonsP1-nsP2-nsP3-nsP4-2A-GFPEIEEL 74 4ISEQ ID NO: 15015, 4fi% T AL insP-
2A-GFP ORFIJ7=FIIAEDNAFFFI 4NSEQ 1D NO: 1617 » 281 B InsP4-2A-GFPE i i1 & il 1
RNAFS R 7y 44 9 C16 . 1% 52 il - RNA#Y 5 N VEEVrep-nsP4 [GFP] -SEAP, H:5/UTR .nsP1-4-
GFPE & ORFAISGPIIAHRN RNAFF A UNSEQ ID NO: 3177

[0389]  [&[20A-20C ~H ARSI F AR K IInsPUB IR VEEV I il o RL R 58
i o BHKAN I 588 VEn s PAUB 1 1 A2 il - 4, 1% B -1~ (VEEVrep-nsP4[GFP] - SEAP) £t
G545 F ORF HA ) GFP AN 2L A 20 ORFFR U SEAP « I 20A7R H T 28 G i A 25 1 5 K, ik
4 'fInsP4 (GFP) B4 FIVEEV - SEAPE il F-RNAGEA THE BN A-AE 2N GFPFAMEATI (45 1) L I HL
PEARBLGLHINT AN A AEGFPERIE (F5 1) o EI20B52 FHGFPHER I B e B U e BHK
YT LA S e E e (USSR, LAGAPDHAS I FHAE 62 2806 B (N 5 2%419) , H o 5 K8
YLat IR (NoTx) AHEL , 1055 PN 23 S KInsP4 (GFP) & 4RITIVEEV S Hl F-RNATEE (FalA LFIT
F2) N T GFPERk o KI20C2 W /g b SEAP I 3L PR 2H ORF 1 DR FAE IR 1A, 12 556 1 1k o
L BHK AT 4 F B B 1 b 656 8 B SEAPFR IR « 25 I, 5 R A

46



CN 117083071 A ﬁ'ﬁ HH :F; 42/49 T

LA ORZL RS TS S OERE) AHEE , TalE LRI 2348 1= Hi 55 SEAPZ K « 4nf&]20A - 20CHT
71 5 TZRNATE 56 % 52 BHK 41 it HR IS [T IR BIX shGFP e ik (B120AF1129B) FISEAP 1k (B120C) o 1% iF
ST nsPAS T SE R 240 B I SR AISGP - SRS 21 1 4ERE, R, WISy i 2 R 41
ORFIF RN p s D=2 T BN B I RE & 11 (GFP) .

[0390] St f51 5[] i £ ErnsPACAK i x PRt A AN A M AR n s PR A4S VEEV &2 i) -f-RNA
[0391] TSmO RN 2H R Ty, AR ik T 4 A 1 COOMI I Pt FAATRIT DX A FC 16 f-ns P4 -
2A-GFPB IR VEEVE i, DL Ay 24 A CL3M g i R R 21A-21B/~ HH T HHiZ T ALY
nsPUEIRIYIVEEV R il BE R R0 o % R - RNAZS & 1 QA& I Bk 1 28 11
I FinsP4 CAME M «

[0392]  F21AE R T2 BB A 45 R IR, B os 124 T -1 i ¥ nsP4 (GFP)
BRI VEEV - SEAPAZ il 1-RNA (C13) AT AN 12N GFPRHYEARM (R A7) LA AT AR
QI BN R A AEGRPER IS (NI 4S) o

[0393]  [E[21B& o A CiREE (RLU) &5 2RISR, 124 616 5 MR SR i/ N e B
AIITEAEEL 5 S T 8 A2 R VEEVrep - SEAP S il -RNA (WT) sl 4 1 frdES5M 2 88 A 2
R RS R A DX I3 Fh S AR TR 35 -1 £2nsP4 (GFP) &4 VEEV (&1 (1) & il F-RNA
(AL TVEEVrep-nsP4 [GFP] - SEAP) 1)/ INSRUE SR INLIE HR I SEAPYR FE EA ThE B o T e 28
LR 3RS 5 RIS I T o A X e STga v, /NER (B2 = 2 sl LA S ARiEVEEY - SEAP
A2 1) RNABR S5 1) AR RS540 2 22 1 SR IR AR S5 49 DX 3 b #5307 LA 9 26 S 1~ 1 Z8ns P4
(GFP) BRI VEEV A il F-RNA o £E 45 7 I TR 1375 i 1 & Gl iE H SEAPT I i o 7 HH
TR/ IIRLU VIR 22 25 AR ZE o« PURTE S /NIRRT IR R Y (5 5
WZBOERTUE IR, 185 A AR 1 75 16 n s PASE IR S M A~ 2 4 Ak PR IT 26 PR 41 ORF Hb 45
DA B PRI R 20k 7 A A T2 o

[0394]  JNE21ART R, EL ZZRNABR AL RSN QL) 4RI Fh 25k GFP . AN 21BRfT /s, 1AW
ZLBIAE /N PSS CL3 B 5 51 AR VEEV - SEAP & il RNARHSE U SEAP LTS e BT, AR W] 587 4=
AU BRI FTIR R AT, DA S i S nsPARI G 1T 45 5 OB INFS S R S i AN S W R Y
LRI FRk D138

[0395]  SCitfh164mis nsP4 CoRummt &5 I DORE RS , TEAESG ORF FR43 B A 3L DRI 1Y) 42 i) -1
RNA

[0396] oS5l 14 Hp AR IR 8 v, A DRI 2 36/ mnsP4 CoR (BT, xP AT LUZ DhRR I
) o U1 FSCHEARFISEQ ID NOS: 18FISEQ ID NO: 1475, SGPT] DA 1k & iS4 , K A
MISGPFF B T xPREA AR NilF (FEARSEBIF ABER MY , & nsP4 CoRim4gm X 1)
i EE A, AR IE AR S 508 e 471, 5]  [SAI S5 0 A= R SGP R [R] I o aX BF PR T A 2
PRI E T S T RIS B A, 75 ) 2 S Bx PRI (an s hE i1 3Fh ATl s,
QRTINS R A X AP O

[0397]  [K|22A-22B/~HH T A8 1R DA/ IMZHZ IR 5P 1 4589 2 25 1 (FLAESG ORFHA
1) (18 E KR I T Fr 5 1R 3Cpr o BT HH P 5542 ) RNAFBE PR ek

[0398]  [E[22A R H 10T R 5 52 il - [ nsPAZR IS i A BEA TAB 1R LA i/ IMZRAZ R S £ P 1
4524 (01 Manisa P1ZEE) FITFs13Coros AR AL BRI 7~ 2 B, R VEEVrep-
nsP4[3C]-P1.1ZRNA[JS UTR.nsP1-4.3CprofISGPIX ik A WISEQ ID NO: 3278 - 4whilSG
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ORFHIKIP1 454 22 28 [ IFIRNAJT A 4ISEQ 1D NO: 33/ 715 « nsPORF H 4 Al insP4 - 2A - 3Cprofil
B2 AR/ ANSEQ 1D NO:40F 7.

[0399]  ZIE LR T /= BIPEVEEV & il -F-RNAFR & v, A s AL B 0 75 ik i 2A
SUAICIT C AR it o 5 22 - T o A ST A1 R P95 54 1 B /M RIAZ R 25 (1 B RE
(FMDV) ) A12/k 1 3Cpro . 3Cprofff &4 N\ I fill F-NPSUE IR I 1) K & st B 1 — 511
3Cprose—Mm BT, 4 ANIREE 8 i, 5 2R AHEL (T EAR BRI 7 175
DU 3Cproif e/ MEMIZ IR B A7 285 11 (ONPL 245 ) RIS DN TR 67510 o B
TAEARGER Y N ATEEDIARS, Fi 128 A O 851, 3CorofffRES DI ety )2 FE AR
PEFE . Y 3CprofE RSN KTk I, Al A EE LI 0 M B o AT IE 22 0 EFMDVEE 1Y
HorhgahbP1 285 A 102 - F-RNARNZR A 3Cpr oI mRNALL [ AL, H [R5 PRy 1128125 2 )
— 4RI e PN T (RCEAD) o ARk i S AN e H, PL-2A 5 3CprofW EL IS
TR ~30-40: 1, LU R BV 3Cprol Btk « BIRFEAE SR VFRE 21N RNAZY - AT 0% 21 7]
— NI IB AV & T aX S L R R AN AT EE100 % [ AR BR 5 20— gihd
3CproftJmRNAFE Lo (R , S 2 A5 T2 e KRB B I SARR 17935 1 7 i RO AR DR, PR A
YRR AN SR AN LA 2 D— N DU RIRNASY 1, B A 280 i 853 N A 5%, AT
TCIEAR R R EE R

[0400]  %J-3Cprof A m g et , H H e R A RS SR L, DAk i g AR
IS VR A AT 2 , IR B AEnsP4 CARumIX I , 7E D FMD VRS 1 A4 1 R 1) — 51
4y KA FHIE P14 A A VPO VP2FIVP ST L , 1 BE 3 A Z# 3Coro V) 1 il B 1 20 Tk
B, DB A TS5l T i1k DRI/ IMZ AL IR B 1, X B A SE G5 A WA 204 i
A e s RGN, IR S FR AR A= . P12 85 VPO B Boid £ 5 VPARIVP2 55
F e 3Cproiy s R TR, I HASE A ST AR TR 1 -y T il A3 FH I FMDY
JE,FMDV 01 ManisabkiIP1 28 A # S AEVEEVRY &2 Hll-1-1ISG ORFryr. 4l 22A ik,
PRVEEVrep-nsP4[3C] -P1IE Hilf- 1 fEnsP4 CAum A Tommy A S 3Cproid i . U
— AN FVEEVrep-nsP4[3C™ ] -P1A & — A e 11 3Cpro /7 Al B AR N 2E4E , AR
SATH R AN R il 28 T A AR M nsPARNISGPIX 31 &2 il -, HAX Gt SG ORF
FHP1Z4E 11 (VEEVrep-P1) o iX BERNATH 1 (AR SNEL SR AL SR J DR i L Lpg A
P14t & il F-E B 1 2LB5 7= [T A R BHK AN , T 20 LR il 25 4 it 4@ F -1 S e Bl
WHATHHT

[0401]  [&[22B &% LA T RNAKE JLff) BHK 40 it S i b 47 10 S0 s BN s 11 MR < ki 1
VEEVrep-nsP4[3C]-P1;ykid2, 2 ifilFRNA S kol LA (57 N SSA2 , SINTE AT 26 1%
I VIR 3Cpro 2 IR Fe ik , E N BATERS I (VEEVrep-nsP4[3Cmut] -P1) ;K13 , VEEVrep-
P1 GBI T-VEEVrep-nsP4[3C] -P1,{HEL DnsP4Rt&113Cpro) 3 kiE4 , B VEEVrep-P51/40)%
E W5 3CprolmRNAZL &6 3 /E N BRI I . 252 &, AT fEVEEVrep-nsP4 [3C] -P1
(JKED AT N, A B8R ~ 100kDalt) P12 &5 [H i Dhas /KR I T ak ~ 35kDall) s i P
VPO B o FT VUG BIR R TEREVP4+VP2+v P3N SE = R Fh [R] W, Loy -8 ~
55kDa o i VP2 - VD TACKIRIIEN 28 M, 43 - T 2 BRI 5 C, AR EALPRIM PGS 4t o
ZE o T TIFMDYV. VP2ARR P F v A o AR I S A ) S B 25 SR e = 3Cproddi PRI
VEEVrep-nsP4[3C™"']-P1AIVEEVrep-P1, {24 K52 P1 Lk, ¥ ~ 100kDai .
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VEEVrep-nsP4[3C]-PLAINF A T Hris 584 I L IVPO B, A e I 4% UEA T
EAFE R , ACFSCRAR T BRI IR (pkai4) , FLFRVEEVrep- P15 H FImRNA 2y - H S X
IS ER3CprolA40 1IN BT R EL (C MY VE e i e I A58 b = AR CR AP PR AT B L
) A LG8 . Bz in T R B B VP4+2+3 , PRIk el 0 T e 2 i 4 I » i E B
T AR B A AR 5 1A EnsP4 CRumIX Ik g he ka5 1 (FEANRE & ST o i)
PAS 1R R A 5465 R S

[0402]  SCJHE{51 74 SnsP4 CoRNRIG I PR A 15 A -, JFAESG ORFHA) B AR RL IR &
ill-f-RNA

[0403]  Oh 7= A IR 45 R, 3 ek R D 4m i A2 - FRNATE MR 5 | & I e e s N e A H]
(1o B, T LA A 4R FR s S am 2 e R R BE I N R IB T T e iE

[0404]  [&]23A-23D/~H] T oK HEAE M PAGAS A STINGER |71 1 FHH £ 4 il F-RNARY RE R ik
B, BTk 55 5 5 ) -RNABY 2827 6t T TENSIs0E P B 40 s B35 1 , 9 F HLAESG ORFr
YA B BE N SEAP.

[0405]  [K|23AJE M B RVEEVrep-nsP4 [STING] - SEAPIH 1< & I, H o Flyps 5 &2 11
nsPA4RAS T FIFEME , LAZwAS A STINGEE A 1) & il F-RNA, g 8 A TRN B P A
R ATEYE , H HARE EL K SEAPYESG ORFHAZAY . 1ZRNAFK5” UTR «nsP1 -4, STINGFISGPIX 1
IFFAIAISEQ ID NO: 347« 7 AR 28R nsP4 - 2A- STINGHI G 2 JIK 1) 2 242 741 4SEQ
ID NO: 427 A%E R T2 HilFRNARY AR, HodbiE s SnsP4 CORBRR & R4S A7 3801
FEI R I STING (AN A ANETE) oA AE RTINS T, SG ORFHI AT DAZw At [HEa AH o
Pl ol A G PR 1, LAIK Sl 6 P s e e S s e R i e dis o O T i BHSTING(S
WEInsPAIRIDRE , AEL S HE DI, SG ORFEmAL R 25 2L [RISEAP , AT DL A M IR 4 o ks
Wb TE B o T UEBHZR T STINGAISEAP 4R 5 & il (B JyVEEVrep-nsP4 [STING] -
SEAP) £ N\ Zs4nfiwrb n] DL FEAE D, 4 il % 421557 (TransIT-mRNA  Mirus) SHlpug
VEEVrep-nsP4 [STING] - SEAPEXAE A BE A EnsPAUS IR VEEVTrep - SEAPFEHLHEK - Luc i aTMAS
I 291K, A R IR 7= A TR 2 A i DA i 2 ElaZE 23 AT STING 25 & o 1
JR123BJEAE DA R RNASE YL HEK - Lucia ™23 (40 _F 31T A S R ED A (P IR 1« ka1,
VEEVrep-SEAP; Jkil2, VEEVrep-nsP4 [STING] -SEAP; JkiE 3, JoHEAL W HE  AE I, 5 LY
BB TR Shmic C, AT RESE PN IREY AR TRISTING) |, I HL4d ST INGH: S b A S Al
WE PEWZE , HAATVEEVrep-nsP4 [STING] - SEAPFEII HH— S Zi /N 5517 , AR FensP4  CoRImIX e
YD A ESTINGE H -

[0406]  [&[23C 2~ H S5 AR CR#E G4 fifn) AL , ZEVEEVrep - SEAPFIVEEVrep-nsP4
[STING] -SEAPEZ il -f-RNAF¥JSG ORFHI gt (1) SEAPHRIE B (A I Fek 45 2R Gl b €6 1056
650nmAL I EEMINED) FAEIRIE B, R T s i 15 2 IO nsP4 CoRum AT T T
&1, /HVEEVrep-nsP4[STING] - SEAPNI BE M 45 )1 AR VAR BY , - HLAL SE R ek 5 K
Z WAz, A bb 56 oS R B IS A R SEAPRE T3 &, 123 PRI 1k HH F po iy 2
ik, UEHHVEEVrep-nsP4 [STING] - SEAPA B A DI A T T2 HIIANISCPAR B I AL B R Fik
SEAPFE IR I P B A2 F 1~ STINGER [ fi A 1 s A0 e K 903 S 7 15 S HEK A it i 7 P AP T2
TENAE 5% S e A] DL 1 HEK - Luc 1 aTMZS [ 4R FR a3 WA 28 )G 2R I I IR0k okl
FEIX SR, 2 2T E A2 TENRIE A (1SG) 54 5 5h 119 TRNE S 2 8 5 - 14l
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NEEATYRASIY , TENFIRRE N (1SG) 5488 f-l1d 2 AR T4 Z MU S e (ISRE) ik .
ANEI23D7% HH S0 I R BEe4 i) AL , FHVEEVrep- SEAPFIVEEVTep-nsP4 [STING] - SEAPE
T RNATE S TN 5L SE PR BRI 45 S AR B S HEK - Lucia™ 2% (1 4R 4 b 2
TFNE S B 1 R 1 20 WA B 6 g A B DN, TRNAS S 280 5 2h 10 2 /1 22 SR AR TRNAR
SR T (TSRE) 458 (g TENRIFEE A (1SG) 54 5120 - i %<, VEEVrep-nsP4 [STING] -
SEAP RNAfilUEZ A U IFNTS 545 5, T ARAB UG VEEVrep- SEAP. RNAJIANZ:

[0407] S5 [K(23D, £/ I C BB A& DGR, {XVEEVrep-nsP4[STING] - SEAP ! 71
TN S0 , uEHTE PESTING &S 52 A DIRRIM - HON 86 B A At 3 I 22Ok .
STING & —Fh e i To 85 1 , Pk TENAE S 4I0c FLAT G R SO S R A il P iR e, HL Ak
R i FH (0 2 2RI 4R 2T o DR, 3R R N STING sl oAt S BEA 1546 (A O 2 — b5
R BT N G IS T, B TR A ) AT 697 12 AR A , 38 7]
I AE TR N A T i 2 SRR YT B S e e R A

[0408]  SjitEdfl1 8 {0 ZREINIAST

[0409] il FHA & B 10 75 1k TR I FRIE K F nsPAGR IS X 4 B A 110 & a1 7
TRTT B0 S 0 2R I K 24A - 24D R Y T AEB L6 SR €8 200 ok 1 FER 5 2 - RNATY
BRI FE R AE)E3808 , Bk Fs 25 1 ERNAZ (&4 DA fEnsP ORF £ GEPE A STINGZR
) (GA A TENHI S M B 2R G ME) | HFEAESG ORFHAZR AL 42 15 2L [AISEAP.

[0410]  [F24A2 7~ H S AREL AN i 4n At , Tllpg VEEVrep-nsP4[GFP]-SEAPH LS
IR, AE1 2L B FR A R 25 KB 16 2A 1 2R 40 R GFP A 45 F A IR o FHAS & I Pl ik A
HAARRInsPA CARImZmAL I CE ), WL R KR IGFPFR Ik . K 24A 4 T B16 (0 24N
i, FHRNA VEEVrep-nsP4 [GFP] -SEAPA S IKGFP Rk ThF ik , ELUFHH [ nsP4 -l &8 (e s
g A rh B A ARG RE

[0411]  [E24B2E Y AR AN FATIAHLL , 78 T Lug #5721l F-RNA: VEEVrep-nsP4
[STING] -SEAP.VEEVrep-nsP4 [GFP] - SEAPFIVEEVrep- SEAPHEYLST , 7F 1 2L 572 [ rh B 7511
B16F 29 41 FH SEAP ik 85 SR A AR A o £ 5286 H , SEAPSR IR B AR R G Jm LK, 1 N 5%
FEHELMOLL ARG JE T, H i oRSG ORFH 4 A [ SEAPTL N i Th ke ik - 2 % [K]24B, T nsP A
G ARIYERTA, SG ORF (SEAP) (FRERH U sk F s iE TRy 7 2K PR 3 1 R 2 PRI 7 ) v
St 3L N A B R AEAR R 4R A Rl ek

[0412]  [E24C2 7 AR AN FATAHLL , 78 T Lug $5 7 2 1l F-RNA: VEEVrep-nsP4
[STING] - SEAPFIVEEVrep- SEAPFE YL ~ 1 K5 EE721IB16 26 2R 4 Gl ELTSASE [
TERGFR IH) BIEN- B2 bl & 25 R ARIE . 25 % K, WEL B VEEVrep-nsP4 [STING] -
SEAP RNAR D75 S ax B i rh O TEN - B43iih , FL7K S LB VEEVrep - SEAPE 2973 % o 1X G 5
nsPAREST IR AISTINGE [ B A S T AN A A KB SN, 1X S5 I RIS HH IRE 1 Bl
DIEERAEDE

[0413]  [&] 24D /& SRR AR AL Qe R g O IR i 2= 1&0) AL, H2pg VEEVrep-nsP4
[GFP] -SEAPELVEEVrep-nsP4 [STING] - SEAPHELL1 K 5B 16 4RI I e A M A5 I IR E o 5
AL ARBE GRIR PR A D g U RS SR I $5 4 VEEVrep-nsP4 [GFP] - SEAP i Wi 23 2]
RS AR IO N s AR L ; F5 YLVEEVrep-nsP4 [STING] - SEAP = Wi E% 21 e K IH AR KA
AL R

50



CN 117083071 A ﬁ'ﬁ HH :F; 46/49 T

[0414]  ZA5[E24D, MG UK i 3 B AEiie & B1e 4y, ARACEE 4 O ) &2
QTR BRI B I g i 7= L5 AHEC , AEFE 44VEEVrep-nsP4 [GFP] - SEAPfE Wi £ 2| rp AR K
RN s BEAZ Y, I HAT#E HLVEEVrep-nsP4 [STING] - SEAP 7 W4 21 BE AR R A= AT
HANANRE AL T o SR, 28 2 Bns PAUB IR I 52 il - 1] DAAE S e 2R anie b &2 1, Sk 3ok
FinsP4 CAImGRMSORFAISG ORFAIEERIZER , M S i 19 25 1 S nsPARR & IS B = ot
RIPEINE , T ELAM G 2 (0 IR AN A KRS « AEAS GBI AR I AT B16 22 (0 2K
AN sSCgE R, AHAE 1 2L 7R M H, £EDMEM+10 % KIS G A-IE (IFS) A=K oh T A
715 (GFPLSEAP) sl el (IFN-30 , I 1pg 35 ERNAFE QL 4y, HAE LR gt T A o 1
W3 S A I R A i A FIE 17, FH2ueRNABE QLA , A LR S liak & 15 .

[0415] St 19HPVA &I F B2 VR IIG T

[0416]  y T UEHHA A B F AT T AR A2 i 1R s T, A8 5 — R iirg 4n e 2 v
UFRA T nsPUEAH I Hl-F-RNAFR I EE : TC- 1_E B2 IR ity , 12z 4n e I FlHHPY. E6FIETJs &
IR B IR E A K

[0417]  [K125A-25D Y 1 AETC- Ui rh >k [ £28 45 DA g A% A STING £ 11 1) HHs 25 & 1l
F-RNAPZE A ek, 12 HY 53 2 ) - RNARE SEA2 0T TRNSRIGS 1 5 A 20 s B9 M, JFAESG
ORFH g i Fiz 75 B LRI SEAP

[0418]  [K|25A R H S ARFE G BRARfAHLL , FH2ngdig e 2 il F-RNA: VEEVrep-nsP4 [GFP] -
SEAP.VEEVrep-nsP4 [STING] - SEAP#EHL2 K 5 , 7E1 24 B 7= AP 5 7 1 TC - Ui 4 e P SEAPE
RS R IAER B A ARSIl T R AR I L €6 I8 X SEAPFR b TaE |, W/ AESG ORF
HR 2wt 1 SEAPEE PRI [ il DD ik « S5 1K1 25A, WIAEBL6.E 29 (STt 5118) H AT I, SEAPIH) ik
UESZ TSG ORFXF-VEEVrep-nsP4 [STING] - SEAPHIVEEVrep-nsP4 [GFP] -SEAP RNA{EIXFfA
ARIRAIE LI R T

[0419]  [&[25BE /R~ H SRR AL IR AN AHEL , F2pe 45 7€ &2 il F-RNA: VEEVrep-nsP4
[GFP] - SEAPERVEEVrep-nsP4 [STING] - SEAPHE L1 K , KA TC- LR 4N G ELTSASK
EME BT SR BIE) B IEN-B oy Il i 45 SRR « 2 25 K258, nsP4 4w (1 41 i 220 7 1
STINGH &5 H AN STINGI & il 15 5 B 2 [ IFN- B3k

[0420]  [&|25C/ & ~Hi H1pg VEEVrep-nsP4 [GFP]-SEAPHESLIG 3K, FE LS 1 TC- g4
PIZRYIFPGFPFR G Ry« 25 ], S AR AR B4l b A GRPEk (ML, 49) AH
Lb , AR B RknsP4 COREGZmIS 2GR H , /B> 2 AN g5 Fg SR 2 KR GFPFE (1
A7) « S5 1K 250, FENTC- LREFRP) 4 B4 AT e b, UESVEEVrep -nsP4 [GFP] - SEAPH
GFPFR A HEA M T | VA4

[0421]  [&25D & /< Y 5 AR A ER 0 BN AR L , F4pe 45 € &2 il F-RNAVEEVrep-nsP4
[STING] -SEAPFE LK, TC- ity B it & 45 R M o 225 LI ME 21k
ACPR AN Ohf ) O MGREHEIR B 7R (11 45 HLVEEVrep-nsP4[STING] - SEAPJ WA ER 2| AR KA
grlZSEH] O]

[0422]  4niE 25D 7, IE WK B16 S £o 2308 41 i B W 42 2 1) —A4F , JIVEEVrep-nsP4
[STING] - SEAPIR Yy /™ E il 1 BEFEANTS /7.

[0423]  XEEEGIRUE L ZEnsPAB I R Bl AEA R I I e iad T A A T T2 1 T
FEAR S A T A TC - e gn i scag rh , 40 de 127U RS 7= M, ZEDMEM+10 % TFSHi A=

51



CN 117083071 A ﬁ'ﬁ HH :F; 47/49 T

Ko N Tl BB HTGEPIRIE, g RNAFEZLANNIL, I TR LU A 9, I
FE3RIG iAo 0 Tl TEN- 1 Oy 1l 5500 i e s, T 2pg 45 e IORNARE Qednfiy, I
ELRF o s 72ty 1l B s S A i BETE NS 77, fdug RNAREHLANf , I AR 1R
JE ARG  FH2pg 8 8 IURNARL He2 K, ik 4 55 7R S A T L (23006 Rk I SEAP R ik %
R

[0424]  SCJEFI20/E R LAY BRSO T, 2R AR 16 1 VEEV & -1
RNA

[0425] B T 3 ANPUANEIR MR AR &2 il F-RNA . 26A- 266G HY 1 284806 5 AR R [R)
FFARCIVEEV & il RNADA MK H 1X B4 AT ik 2 - VEEVrepHK - SEAP 1l 1 /1 R 65811
33590 A% Z A nsP1MInsP2 3 5 ALl ] — R VI ER AT T = AE 1 (B126A) s A2 H TR E
Z:2%SEQ 1D NO: 17P RIOVERVIE K 4H 4] o K26 A b Fe i3t A 12 (C12 3 VEEVrepHK - SEAP)
(92 11 AR I DNA TR A 71 2 B « 228 0 [, DNA TR 55 BB AT s R 2640, A8 F] 2 AR
LETHBE T R HR658- 335907 (K EAAE) 1M1~ DARRAR 3 B A= A5 25 1 Rl 2k, 1
AT RS AT BRAAAE WA 2 S5 A oAt « CL2 Uk % 5% 7 AR [FJRNATK)S” UTR \nsP1- 4445 X 1
SGPYISEQ ID NO:35ff7<.

[0426]  VEEVrepHK (A U) - SEAPYEAHFI X 3N ZE4 T AU AL AH i 5 (s B m e 2 i IR
MEIEAZ A IR 15 - (E26B) « [K126B,2 4973413 (C13 5 VEEVrepHK (A U) -SEAP) )7 & A o
225124, DNAJTORE 5 BB T /s R RN, AN 2 AMMAE THE A 1 23 R A 1R 658 - 335917 (K
HE) o1 DABS AR S5 B A= R R P [R5 i AN REAEAn] — R G5 A e i Pl BB ATAE , 5 F
B e BT PRIEIE B L 1) 2505 - CL3JBTkr 4 5% 7 AR [IIRNAIY 5 UTR \nsP1 -4 A5 [X A1l
SGPYISEQ ID NO:36ff7<.

[0427]  VEEVrepES-SEAP -1t EAZ 12 412041696547 2 [RI [tInsP3 M InsPASE &AL ] —
FHTTERGSAR T AR - B 26C 2 A 4414 (C14 3 VEEVTepES-SEAP) [ R i 14 « & %1% 14, DNA
JSOkr 5 BB AT AR IR AL, AN 2 AMMAE THB S T 3 R A% H R 4120- 696507 (K (AAE) FIEE
15 DARSARG 5 AR R 25 P R | T AN R AR AT — R G5 A TR 1 T AR AE - CLATTTRI % 5%
FEAEIURNAMS UTRnsP1-44aA X FISGPAISEQ ID NO: 37f7.

[0428]  VEEVrepES (A U) - SEAPAEAHFI X 3g it A T 2AUSEAE (R S B T R 2 I IR
MEREAZ A IR 15~ (E26D) « K26D,2 4473415 (C15; VEEVrepES (A U) -SEAP) 7R & A
225 LI, DNAJTORT 55 BB AT s (AR AEL , ANTR] 2 AN AE T8 P T BRI A% 841206965117
(R AAAE) 01~ DAARG 55 B A 5 5 A R A28 Re A An] — R &5 A o R Al BR A7 AL
I ELAR e e B PRIEIE B L1 3560 - - C LB JFURI S % 7= AR [IURNAE) S UTR wnsP1 -4 A5 X Al
SGPYISEQ ID NO:38ff7x.

[0429] XU IR A 5 FE 7 A RAAAE I R S5 eI 0 B A2 ik, At D 5
5 A R s R A O SR AR BT TR RE

[0430]  [E|26E % H S5 AL YLt IR fuAdLL , 78 [ 1pg VEEVrep-SEAPVEEVrepHK - SEAPEE
VEEVrepHK (pAHLL , 78 LAY AEAE W (586 G 16 /N I, 78 124U RS 7= PR 35 7% (19 BHK 41 g
SEAPSRIR 5 SRR o AE ARG R, 1 0 B 2R L 21006 ok e & SEAPIN ek, H B
{ESG ORFHIZRAS 1Y SEAPEE R I Bl Dk

[0431]  [E|26F 1 H GRS 0 ATLL , 75 lug VEEVrep-SEAP.VEEVrepES-SEAPEL
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VEEVrepES (SEAPAPRE X 15 B A6 AL 16/ NI iy, £E 12 L5 7% [T Fh 5 7= 1) BHK 41 it HH SEAP 7
R R IAEIRE o AR 5206 a5 R AL b a6 5 SEAPFR K , L ig ZRVEEVrepES-
SEAPEK VEEVrepES (SEAP, Pl b A4 44 (#ISG ORFH 4 Al (1) SEAPIE R /& A 5k .

[0432]  BHK4HMI RSN YL iE S2VEEV e pHK - SEAPFIVEEVrepHK (SEAP , P3d S S 1) Sl L
PRI ORF g i [ 4l 2 PR (3 I PR A I Bk Pk AR i) 119 2%k (B126E) , fHVEEVrepES - SEAPH
VEEVrepES (SEAP, Pl ANHEST 5 (K126F) o iX FRHH AR A 75— RNA T A1 K IR 51 — R 454
TR BRGNS g o B TUBR 54 ok ] SE R A5 Dh e I &2 il - - VEEVrepFIK-
SEAPHIVEEVrepHK (- SEAPZRIF LT T — MESRIAIN , IR 46 75 74 nT LA A A ™
AT AER 1, SR 2P IO RAE R IX BT AR 2 T AR N IR SEAPZ R TG M , 1%
FERTEPEAMEA AL/ N (n=5) LS 2pg LNPRCHIFIRNA 1RG22 A C il Es I E
IML77 SEAPIR 2SR 5« I 26 G2 7 HH 590 B CR FARAL BRI/ NI I177) AHEE , 7 43 2ng LNP
A I[P VEEVrep-SEAP . VEEVrepHK - SEAPEK VEEVrepHK (SEAPYEE il & GH AL & i)
IR A L7 HH SEAP AR A ik 25 SR IOAE R B o AR 1L 3086, /N (R 5 50 LN (3 om) 7
SR E IRNA, HAE 58 RRERIMIE A, Tl A A0 3k SEAPHEA THE & « 2211
BRIV IARLU s TR ZE 8 FRIE 22 o O F R EIRIT /N (n=2) B ILIE FIVERHPEXS
JHiSEIEIN

[0433]  FSRPRINVERRFF EIUEST  (HRRRTARIEE, BN T AL BN A A 1
WS BT R R el S AR AT AR AR RPN A T AR Bl S A R R ks
(Z WATEHI15) .

[0434]  SCjEfii21 TREE 12 L, A E MR AR 4RI

[0435] g T uFRHA L AR AT TR Bl 1441 BN T nsPAE 1 1 &2 il -F-RNA
R SRR AR E A R A o N0 7 B AR 4L (HFF) S& — i i FH - T-F 70 A LE 5 4
N ARSR M R A AL AL 4R A2 R | RTINS 2 25 B R4 20 Fh ) A 230 e b
g £ 2TA-27DR Y T IEHHFF AR Fh 1 VEEV &2 i) --RNAZG IR 45 SR o I 2TAZR
TG AREL AR A AHEL , A5 FH2ng ek dng 45 € &2 il F-RNA (VEEVrep-nsP4 [STING] -SEAP,
B VEEVrep-SEAP) S5 3HY 5 1K, AE 12 L1 7% M Fh B 7R 1E 5 HEF 41 it Fh SEAP &k &5 SR AR AR
o AEIE I 1N BEFR IR L a6k e F SEAPT SR IA

[0436] Sz, ]2ngik4ng fESG ORFFH AL SEAPHE JE A 1 E T A & il 1~ (VEEVrep-
SEAP) G 12 AL 55 7= A HFF , S 80F B fr 1R A 8 6 157 b A T I b € e 15 1)
SEAPZR R 7KK s A, 25 A nsPAGR AL I 21 B G PESTING R 525 F 9 &2 il (VEEVrep-
nsP4 [STING] - SEAP) A2 75 S SEAP /b , ZEHH TR A2 il -1~ 7 (R4 i i i) &2 sl RN A JE AT 5%
b= IE I

[0437]  [K27B5E JT14 7B TR il 17 (d BE4H it Hh 1) &2 RN 25k PR 580k 2 i L i 294
R JHRER B 2 10 1 B A\HFF AN FhGFPRak 25 SR IR, LB 7ROk FinsP4. CoR gt )
GFPER [ e X S R A e gl rh i A A S R R ik - 252K, 5 E s gnie s
(LTI 184119) ASA], £ FTIVEEVrep-nsP4 [GFP] - SEAP#E B[ HFF AN i H 15 A7 M 42 2]
GFPFk .

[0438]  [E(27C 2= HH K 1A 4 YL HE R TRN - 2835 M g ) e 45 SR AR I o ZE DA LSS L 2
JHOGE T4 ] 75 4 YL SERNA (VEEVrep-nsP4 [STING] - SEAP . VEEVrep-nsP4 [GFP] - SEAP.
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VEEVrep-SEAP) 1 RJE WA K H 1 24LE5 % ML [HFF ) 25 AR5 A o MR AL 4l i St
FREAE BT IR Oof FRAFF) U B2 A0 5E 75 58 H T-HEK - LuciaZs FA4mfiuss e , DLHE HO T
Br e L g TR TRNIARN. o« A AL BRIOHEK - LuciaZs F AN T &N BA M IR OCs R3]
HED) BB AE N o AEAS SIS TR 1l L 2 R GG A 2 — KA MIHEK - Luc iazs F 4 L igoh
TN ZAR & FE R Luc i a o WA & B AR Al R 1 TR & i) F-VEEVrep-nsP4[GFP] -SEAPA
VEEVrep-nsP4 [STING] - SEAPZE{HE FRHFF IR 4T fita Hh AN sk T AU TRN i A e s B 25« 5 LI 27C,
T & FHFFES 5 JE AN PR TFN - BRUSMEHEK - Luciazs (A 4RI 45 5, TRk &+
VEEVrep-nsP4[STING] -SEAPAIVEEVrep-nsP4 [GFP] - SEAPH AN/ X B8 1F i it Fp o 2h 178
[N SR I 2RI .

[0439]  [EI27DIE SARHERLN IBAHEL , FHApg 7 & il F-RNA (VEEVrep-nsP4 [GFP] - SEAPAI
VEEVrep-nsP4[STING] - SEAP) #5454 KRHFF A M) DA B 2 25 R H o 2800, oA
ACPRIP AN O ) O BYFE R U {2 s R BRI 2 AETE A - RNABE B 4n i SR 30 H AR
] RIS FE AR TE S « A 2TDRT R , AT ML 2R A AR RS Bl 1A 35520 .
T ST I AN BT TG R REIR AL, F2ngnkidpg RNARE Q4N ITAE3 RS HiZR 1A
15 BNEAE H4pg 1 A RNAFE LS, BT A 250 T IO 4nf BB s It O b s 28, A AU £F
YEIEAS (KI27D) |, X SR BERNAZEAE RN H it R 241, LRI 0 = B 55
AN AEE A R PR ] AT o 1X S5 B DI 4 E FJE SO Lt , HoHinsP4gh &8
FIAISG ORF¥45 220k I HAB M RHAT e i A= K I & Al R AR e (S L 5 Jiti 451 18 11
19) .

[0440] Sk

[0441]  US20140079734A1——3xJ U 5 il 24 T8 10, BN T 52 &2 HI3SOR ke 3L A
5 Aty [1)— N2 3 2 I I AR PR 2R X ik

[0442]  W02014170493A2——XJ & Hil AR B 5 ik, HAZ Xl 775 SGPIf/EnsP4
193 XA ZEAE

[0443] ] Virol.20060ct;80 (20) :9962-9969——HiiR T nsP4[ B [ IHCA AR
25, B B IR X S T, S5 A T BE ST R PR A .
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SEQUENCE LISTING

<110> H MR A IR A ]
<120> AN T HWRsEATAEIRNAS iRk R 4t
<130> TIB-PT012WO
<150> 63/163,475
<151> 2021-03-19
<160> 46
{170> PatentIn version 3.5
210> 1
211> 7482
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, COl1 nsP coding sequence DNA
<400> 1
atggagaaag ttcacgttga catcgaggaa gacagcccat tcctcagage tttgcagcegg 60
agcttcccge agtttgaggt agaagccaag caggtcactg ataatgacca tgctaatgcece 120
agagcgtttt cgcatctgge ttcaaaactg atcgaaacgg aggtggaccc atccgacacg 180
atccttgaca ttggaagtgc gcccgeccge agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gcecgtcatga gecgaccctga cctggaaact gagactatgt gecctccacga cgacgagteg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat acgcggttga cggaccgaca 480
agtctctatc accaagccaa taagggagtt agagtcgcct actggatagg ctttgacacc 540
acccctttta tgtttaagaa cttggectgga gcatatccat catactctac caactgggece 600
gacgaaaccg tgttaacggc tcgtaacata ggcctatgca gectctgacgt tatggagcegg 660
tcacgtagag ggatgtccat tcttagaaag aagtatttga aaccatccaa caatgttcta 720
ttctctgttg gectcgaccat ctaccacgag aagagggact tactgaggag ctggcacctg 780
ccgtctgtat ttcacttacg tggcaagcaa aattacacat gtcggtgtga gactatagtt 840
agttgcgacg ggtacgtcgt taaaagaata gctatcagtc caggcctgta tgggaagcecct 900
tcaggctatg ctgctacgat gcaccgecgag ggattcttgt getgcaaagt gacagacaca 960
ttgaacgggg agagggtctce ttttccegtg tgcacgtatg tgccagetac attgtgtgac 1020
caaatgactg gcatactggc aacagatgtc agtgecggacg acgecgcaaaa actgetggtt 1080
gggctcaacc agcgtatagt cgtcaacggt cgcacccaga gaaacaccaa taccatgaaa 1140
aattaccttt tgcccgtagt ggcccaggea tttgctaggt gggcaaagga atataaggaa 1200
gatcaagaag atgaaaggcc actaggacta cgagatagac agttagtcat ggggtgttgt 1260
tgggetttta gaaggcacaa gataacatct atttataagce gcccggatac ccaaaccatc 1320
atcaaagtga acagcgattt ccactcattc gtgctgecca ggataggecag taacacattg 1380
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gagatcggge tgagaacaag aatcaggaaa atgttagagg agcacaagga gccgtcacct 1440
ctcattaccg ccgaggacgt acaagaagct aagtgcgcag ccgatgagge taaggaggtg 1500
cgtgaagccg aggagttgeg cgcagetcta ccacctttgg cagetgatgt tgaggagcecce 1560
actctggaag ccgatgtcga cttgatgtta caagaggcetg gggecggete agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttcte cgcaggetgt actcaagagt gaaaaattat cttgcatcca ccctecteget 1740
gaacaagtca tagtgataac acactctggc cgaaaaggge gttatgecgt ggaaccatac 1800
catggtaaag tagtggtgcc agagggacat gcaatacccg tccaggactt tcaagectctg 1860
agtgaaagtg ccaccattgt gtacaacgaa cgtgagttcg taaacaggta cctgcaccat 1920
attgccacac atggaggagce gctgaacact gatgaagaat attacaaaac tgtcaagccc 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgegt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
tacgagagtc tgagaacacg accagccgcet ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggecaa gtectggecate attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggac tcagtgectct tgaatggatg caaacaccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcccaaaca gtgeggtttt 2460
tttaacatga tgtgcctgaa agtgcatttt aaccacgaga tttgcacaca agtcttccac 2520
aaaagcatct ctcgeccgttg cactaaatct gtgacttcgg tcgtctcaac cttgttttac 2580
gacaaaaaaa tgagaacgac gaatccgaaa gagactaaga ttgtgattga cactaccggce 2640
agtaccaaac ctaagcagga cgatctcatt ctcacttgtt tcagagggtg ggtgaagcag 2700
ttgcaaatag attacaaagg caacgaaata atgacggcag ctgcctctca agggcectgacce 2760
cgtaaaggtg tgtatgecegt tcggtacaag gtgaatgaaa atcctctgta cgcacccacc 2820
tcagaacatg tgaacgtcct actgacccge acggaggacc gecatcgtgtg gaaaacacta 2880
gcecggegacce catggataaa aacactgact geccaagtacce ctgggaattt cactgcecacg 2940
atagaggagt ggcaagcaga gcatgatgcc atcatgagge acatcttgga gagaccggac 3000
cctaccgacg tcttccagaa taaggcaaac gtgtgttggg ccaaggettt agtgecggtg 3060
ctgaagaccg ctggcataga catgaccact gaacaatgga acactgtgga ttattttgaa 3120
acggacaaag ctcactcagc agagatagta ttgaaccaac tatgcgtgag gttctttgga 3180
ctcgatctgg actcecggtet attttetgea cccactgtte cgttatccat taggaataat 3240
cactgggata actcccecgte gectaacatg tacgggetga ataaagaagt ggtccgtcag 3300
ctctetegea ggtacccaca actgectegg gecagttgeca ctggaagagt ctatgacatg 3360
aacactggta cactgcgcaa ttatgatccg cgcataaacc tagtacctgt aaacagaaga 3420
ctgectecatg ctttagtect ccaccataat gaacacccac agagtgactt ttcttcatte 3480
gtcagcaaat tgaagggcag aactgtcctg gtggtcgggg aaaagttgtce cgtcccagge 3540
aaaatggttg actggttgtc agaccggect gaggcetacct tcagagectcg getggattta 3600
ggcatcccag gtgatgtgee caaatatgac ataatatttg ttaatgtgag gaccccatat 3660
aaataccatc actatcagca gtgtgaagac catgccatta agcttagcat gttgaccaag 3720
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aaagcttgtc tgcatctgaa tcccggegga acctgtgtca gcataggtta tggttacget 3780
gacagggceca gegaaageat cattggtget atagegegge agttcaagtt ttcccgggta 3840
tgcaaaccga aatcctcact tgaagagacg gaagttctgt ttgtattcat tgggtacgat 3900
cgcaaggecce gtacgecacaa tccttacaag ctttcatcaa ccttgaccaa catttataca 3960
ggttccagac tccacgaagce cggatgtgea ccctcatatc atgtggtgeg aggggatatt 4020
gccacggeca ccgaaggagt gattataaat gectgctaaca gcaaaggaca acctggegga 4080
ggggtgtgeg gagegetgta taagaaattc ccggaaaget tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgce 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcet ttccattgec gaagtataga atcactggtg tgcagaagat ccaatgectcc 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
caggtgctge aagtcgagge agacattcac gggceccgeect ctgtatctag ctcatcetgg 5220
tccattccte atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagcecgg ggcaacgtca gceccgagacta actcttactt cgcaaagagt 5340
atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
cccgetecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcect cgaggegett 5520
accccgtcac gcactcctag caggtcggtce tcgagaacca gecctggtcectce caacccgeca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgece cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgtteet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
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gtggcttctt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgcgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gecagtgecctt cagegatcca gaacacgectce 6240
cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
ccecgtattgg attcggegge ctttaatgtg gaatgettca agaagtacge ctgcaacaac 6360
gagtactggg agacattcaa agagaacccc atccggctga ccgaggaaaa cgtggtcaac 6420
tacatcacca agctgaaggg ccccaaagcc gecgetectgt ttgccaagac acacaacctg 6480
aacatgctgec aggacatccc catggacaga ttcgtgatgg acctgaagcecg ggacgtgaaa 6540
gtgacccctg gcaccaagca caccgaggaa cggcctaagg tgcaagtgat ccaggcecget 6600
gatcctectgg ccacagecta tctgtgtgge atccacagag aactcgtgeg gagactgaat 6660
gcecgtgetge ttccgaacat tcatacactg tttgatatgt cggectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
gataaaagtg aggacgacgce catggetctg accgegetga tgattctgga agatctcegga 6840
gtggacgeeg agetgetgac actgattgaa gecgectttg gegagatcag cagceatccat 6900
ctgectacca agaccaagtt caagttcgge geccatgatga aatctggaat gttcctcaca 6960
ctgtttgtga acacagtcat taacattgta atcgcaagca gagtgttgag agaacggcta 7020
acaggcagcc cttgtgcage attcattgga gatgacaata tcgtgaaagg agtcaaatcg 7080
gacaaattaa tggcagacag gtgcgccacc tggttgaata tggaagtcaa gattatagat 7140
gctgtggtgg gecgagaaage gecttattte tgtggagggt ttattttgtg tgactcegtg 7200
accggcacag cgtgecgtgt ggcagacccce ctaaaaagge tgtttaaget tggcaaacct 7260
ctggcagcag acgatgaaca tgatgatgac aggagaaggg cattgcatga agagtcaaca 7320
cgctggaacc gagtgggtat tctttcagag ctgtgcaagg cagtagaatc aaggtatgaa 7380
accgtaggaa cttccatcat agttatggcc atgactactc tagctagcag tgttaaatca 7440
ttcagctacc tgagagggge ccctataact ctctacgget aa 7482
210> 2
211> 7482
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, C02 nsP coding sequence DNA
<400> 2
atggagaaag ttcacgttga catcgaggaa gacagcccat tcctcagage tttgcagcegg 60
agcttcccge agtttgaggt agaagccaag caggtcactg ataatgacca tgctaatgcece 120
agagcgtttt cgcatctgge ttcaaaactg atcgaaacgg aggtggaccc atccgacacg 180
atccttgaca ttggaagtgc gcccgeccge agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gcecgtcatga gecgaccctga cctggaaact gagactatgt gecctccacga cgacgagtceg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat atgccgtgga tggccctaca 480
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agcctgtacc accaggccaa caagggegtc agagtggect actggatcgg cttcgacacce 540
acacctttca tgttcaagaa cctggctgge gcecttacccca gectacagcac aaactgggece 600
gacgaaaccg tgttaacggc tcgtaacata ggcctatgca gectctgacgt tatggagcegg 660
tcacgtagag ggatgtccat tcttagaaag aagtatttga aaccatccaa caatgttcta 720
ttctctgttg gectcgaccat ctaccacgag aagagggact tactgaggag ctggcacctg 780
ccgtctgtat ttcacttacg tggcaagcaa aattacacat gtcggtgtga gactatagtt 840
agttgcgacg ggtacgtcgt taaaagaata gctatcagtc caggcctgta tgggaagcecct 900
tcaggctatg ctgctacgat gcaccgecgag ggattcttgt gectgcaaagt gacagacaca 960
ttgaacgggg agagggtcte ttttccegtg tgcacgtatg tgccagetac attgtgtgac 1020
caaatgactg gcatactggc aacagatgtc agtgecggacg acgecgcaaaa actgetggtt 1080
gggctcaacc agcgtatagt cgtcaacggt cgcacccaga gaaacaccaa taccatgaaa 1140
aattaccttt tgcccgtagt ggcccaggea tttgctaggt gggcaaagga atataaggaa 1200
gatcaagaag atgaaaggcc actaggacta cgagatagac agttagtcat ggggtgttgt 1260
tgggctttta gaaggcacaa gataacatct atttataagc gcccggatac ccaaaccatc 1320
atcaaagtga acagcgattt ccactcattc gtgctgecca ggataggecag taacacattg 1380
gagatcggge tgagaacaag aatcaggaaa atgttagagg agcacaagga gccgtcacct 1440
ctcattaccg ccgaggacgt acaagaagct aagtgcgcag ccgatgagge taaggaggtg 1500
cgtgaagccg aggagttgeg cgcagetcta ccacctttgg cagetgatgt tgaggagcecce 1560
actctggaag ccgatgtcga cttgatgtta caagaggcetg gggecggete agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttcte cgcaggetgt actcaagagt gaaaaattat cttgcatcca ccctecteget 1740
gaacaagtca tagtgataac acactctggc cgaaaaggge gttatgecgt ggaaccatac 1800
catggtaaag tagtggtgcc agagggacat gcaatacccg tccaggactt tcaagectctg 1860
agtgaaagtg ccaccattgt gtacaacgaa cgtgagttcg taaacaggta cctgcaccat 1920
attgccacac atggaggagce gctgaacact gatgaagaat attacaaaac tgtcaagccc 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgegt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
tacgagagtc tgagaacacg accagccgcect ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggecaa gtectggecate attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggac tcagtgectct tgaatggatg caaacacccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcccaaaca gtgeggtttt 2460
tttaacatga tgtgcctgaa agtgcatttt aaccacgaga tttgcacaca agtcttccac 2520
aaaagcatct ctcgeccgttg cactaaatct gtgacttcgg tcgtctcaac cttgttttac 2580
gacaaaaaaa tgagaacgac gaatccgaaa gagactaaga ttgtgattga cactaccggce 2640
agtaccaaac ctaagcagga cgatctcatt ctcacttgtt tcagagggtg ggtgaagcag 2700
ttgcaaatag attacaaagg caacgaaata atgacggcag ctgcctctca agggcectgacce 2760
cgtaaaggtg tgtatgecegt tcggtacaag gtgaatgaaa atcctctgta cgcacccacc 2820
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tcagaacatg tgaacgtcct actgacccge acggaggacc gecatcgtgtg gaaaacacta 2880
gcecggegacce catggataaa aacactgact geccaagtacce ctgggaattt cactgcecacg 2940
atagaggagt ggcaagcaga gcatgatgcc atcatgaggce acatcttgga gagaccggac 3000
cctaccgacg tcttccagaa taaggcaaac gtgtgttggg ccaaggettt agtgecggtg 3060
ctgaagaccg ctggcataga catgaccact gaacaatgga acactgtgga ttattttgaa 3120
acggacaaag ctcactcagc agagatagta ttgaaccaac tatgcgtgag gttctttgga 3180
ctcgatctgg actcecggtet attttectgea cccactgtte cgttatccat taggaataat 3240
cactgggata actcccecgte gectaacatg tacgggetga ataaagaagt ggtccgtcag 3300
ctctetegea ggtacccaca actgectegg gecagttgeca ctggaagagt ctatgacatg 3360
aacactggta cactgcgcaa ttatgatccg cgcataaacc tagtacctgt aaacagaaga 3420
ctgectecatg ctttagtect ccaccataat gaacacccac agagtgactt ttcttcatte 3480
gtcagcaaat tgaagggcag aactgtcctg gtggtcgggg aaaagttgtce cgtcccagge 3540
aaaatggttg actggttgtc agaccggect gaggcetacct tcagagectcg getggattta 3600
ggcatcccag gtgatgtgee caaatatgac ataatatttg ttaatgtgag gaccccatat 3660
aaataccatc actatcagca gtgtgaagac catgccatta agcttagcat gttgaccaag 3720
aaagcttgtc tgcatctgaa tcccggegga acctgtgtca gcataggtta tggttacget 3780
gacagggceca gegaaageat cattggtget atagegegge agttcaagtt ttccecgggta 3840
tgcaaaccga aatcctcact tgaagagacg gaagttctgt ttgtattcat tgggtacgat 3900
cgcaaggecce gtacgcacaa tccttacaag ctttcatcaa ccttgaccaa catttataca 3960
ggttccagac tccacgaagce cggatgtgea ccctcatatec atgtggtgeg aggggatatt 4020
gccacggeca ccgaaggagt gattataaat gectgctaaca gcaaaggaca acctggegga 4080
ggggtgtgeg gagegetgta taagaaattc ccggaaagcet tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggcece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgce 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcecet ttccattgec gaagtataga atcactggtg tgcagaagat ccaatgectcc 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
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caggtgctge aagtcgagge agacattcac gggceccgeect ctgtatctag ctcatcetgg 5220
tccattcctec atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagecgg ggcaacgtca gceccgagacta actcttactt cgcaaagagt 5340
atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
cccgetecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcect cgaggegett 5520
accccgtcac gcactcctag caggtcggte tcgagaacca gectggtcectce caacccgeca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgece cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgtteet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
gtggcttctt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgcgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gecagtgectt cagecgatcca gaacacgetce 6240
cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
cccgtattgg attcggegge ctttaatgtg gaatgettca agaaatatge gtgtaataat 6360
gaatattggg aaacgtttaa agaaaacccc atcaggctta ctgaagaaaa cgtggtaaat 6420
tacattacca aattaaaagg accaaaagct gctgectcttt ttgcgaagac acataatttg 6480
aatatgttgc aggacatacc aatggacagg tttgtaatgg acttaaagag agacgtgaaa 6540
gtgactccag gaacaaaaca tactgaagaa cggcccaagg tacaggtgat ccaggctgece 6600
gatccgetag caacagegta tctgtgegga atccaccgag agetggttag gagattaaat 6660
gcggtcecectge ttccgaacat tcatacactg tttgatatgt cggectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
gataaaagtg aggacgacgc catggetctg accgegttaa tgattctgga agacttaggt 6840
gtggacgecag agctgttgac getgattgag geggettteg gegaaattte atcaatacat 6900
ttgcccacta aaactaaatt taaattcgga geccatgatga aatctggaat gttcctcaca 6960
ctgtttgtga acacagtcat taacattgta atcgcaagca gagtgttgag agaacggcta 7020
accggatcac catgtgcagc attcattgga gatgacaata tcgtgaaagg agtcaaatcg 7080
gacaaattaa tggcagacag gtgcgccacc tggttgaata tggaagtcaa gattatagat 7140
gctgtggtgg gecgagaaage gecttattte tgtggagggt ttattttgtg tgactcegtg 7200
accggcacag cgtgecgtgt ggcagacccce ctaaaaagge tgtttaaget tggcaaacct 7260
ctggcagcag acgatgaaca tgatgatgac aggagaaggg cattgcatga agagtcaaca 7320
cgctggaacc gagtgggtat tctttcagag ctgtgcaagg cagtagaatc aaggtatgaa 7380
accgtaggaa cttccatcat agttatggcc atgactactc tagctagcag tgttaaatca 7440
ttcagctacc tgagagggge ccctataact ctctacgget aa 7482
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210> 3
211> 7482
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, C03 nsP coding sequence DNA
<400> 3
atggagaaag ttcacgttga catcgaggaa gacagcccat tcctcagage tttgcagcegg 60
agcttcccge agtttgaggt agaagccaag caggtcactg ataatgacca tgctaatgcece 120
agagcgtttt cgcatctgge ttcaaaactg atcgaaacgg aggtggaccc atccgacacg 180
atccttgaca ttggaagtgc gcccgeccge agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gcecgtcatga gecgaccctga cctggaaact gagactatgt gectccacga cgacgagtceg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat acgecggttga cggaccgaca 480
agtctctatc accaagccaa taagggagtt agagtcgcct actggatagg ctttgacacc 540
acccctttta tgtttaagaa cttggectgga gcatatccat catactctac caactgggece 600
gacgaaaccg tgttaacggc tcgtaacata ggcctatgca gectctgacgt tatggagcegg 660
tcacgtagag ggatgtccat tcttagaaag aagtatttga aaccatccaa caatgttcta 720
ttctctgttg getcgaccat ctaccacgag aagagggact tactgaggag ctggcacctg 780
ccgtctgtat ttcacttacg tggcaagcaa aattacacat gtcggtgtga gactatagtt 840
agttgcgacg ggtacgtcgt taaaagaata gctatcagtc caggcctgta tgggaagcecct 900
tcaggctatg ctgctacgat gcaccgecgag ggattcttgt gectgcaaagt gacagacaca 960
ttgaacgggg agagggtctce ttttccegtg tgcacgtatg tgccagetac attgtgtgac 1020
caaatgactg gcatactggc aacagatgtc agtgecggacg acgecgcaaaa actgetggtt 1080
gggctcaacc agcgtatagt cgtcaacggt cgcacccaga gaaacaccaa taccatgaaa 1140
aattaccttt tgcccgtagt ggcccaggea tttgectaggt gggcaaagga atataaggaa 1200
gatcaagaag atgaaaggcc actaggacta cgagatagac agttagtcat ggggtgttgt 1260
tgggctttta gaaggcacaa gataacatct atttataagc gcccggatac ccaaaccatc 1320
atcaaagtga acagcgattt ccactcattc gtgctgecca ggataggecag taacacattg 1380
gagatcggge tgagaacaag aatcaggaaa atgttagagg agcacaagga gccgtcacct 1440
ctcattaccg ccgaggacgt acaagaagct aagtgcgcag ccgatgagge taaggaggtg 1500
cgtgaagccg aggagttgeg cgcagectcta ccacctttgg cagetgatgt tgaggagcecce 1560
actctggaag ccgatgtcga cttgatgtta caagaggcetg gggecggetc agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttcte cgcaggetgt actcaagagt gaaaaattat cttgcatcca ccctcteget 1740
gaacaagtca tagtgataac acactctgge cgaaaaggge gttatgecgt ggaaccatac 1800
catggtaaag tagtggtgcc agagggacat gcaatacccg tccaggactt tcaagectctg 1860
agtgaaagtg ccaccattgt gtacaacgaa cgtgagttcg taaacaggta cctgcaccat 1920
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attgccacac atggaggagce gctgaacact gatgaagaat attacaaaac tgtcaagccc 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgegt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
tacgagagtc tgagaacacg accagccgcect ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggecaa gtectggecate attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggac tcagtgetct tgaatggatg caaacacccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcccaaaca gtgeggtttt 2460
tttaacatga tgtgcctgaa agtgcatttt aaccacgaga tttgcacaca agtcttccac 2520
aaaagcatct ctcgeccgttg cactaaatct gtgacttcgg tcgtctcaac cttgttttac 2580
gacaaaaaaa tgagaacgac gaatccgaaa gagactaaga ttgtgattga cactaccggce 2640
agtaccaaac ctaagcagga cgatctcatt ctcacttgtt tcagagggtg ggtgaagcag 2700
ttgcaaatag attacaaagg caacgaaata atgacggcag ctgcctctca agggcectgacce 2760
cgtaaaggtg tgtatgecegt tcggtacaag gtgaatgaaa atcctctgta cgcacccacce 2820
tcagaacatg tgaacgtcct actgacccge acggaggacc gecatcgtgtg gaaaacacta 2880
gcecggegacce catggataaa aacactgact geccaagtacc ctgggaattt cactgcecacg 2940
atagaggagt ggcaagcaga gcatgatgcc atcatgagge acatcttgga gagaccggac 3000
cctaccgacg tcttccagaa taaggcaaac gtgtgttggg ccaaggettt agtgecggtg 3060
ctgaagaccg ctggcataga catgaccact gaacaatgga acactgtgga ttattttgaa 3120
acggacaaag ctcactcagc agagatagta ttgaaccaac tatgcgtgag gttctttgga 3180
ctcgatctgg actcecggtet attttectgea cccactgtte cgttatccat taggaataat 3240
cactgggata actcccecgte gectaacatg tacgggetga ataaagaagt ggtccgtcag 3300
ctctectegea ggtacccaca actgectegg gecagttgeca ctggaagagt ctatgacatg 3360
aacactggta cactgcgcaa ttatgatccg cgcataaacc tagtacctgt aaacagaaga 3420
ctgectecatg ctttagtect ccaccataat gaacacccac agagtgactt ttcttcatte 3480
gtcagcaaat tgaagggcag aactgtcctg gtggtcgggg aaaagttgtce cgtcccagge 3540
aaaatggttg actggttgtc agaccggect gaggcetacct tcagagectcg getggattta 3600
ggcatcccag gtgatgtgee caaatatgac ataatatttg ttaatgtgag gaccccctac 3660
aagtaccacc actaccagca gtgcgaggac cacgccatca agctgagcat gctgaccaag 3720
aaggcctgee tgcatctgaa tcccggegga acctgtgtca gecataggtta tggttacget 3780
gacagggceca gegaaageat cattggtget atagegegge agttcaagtt ttccecgggta 3840
tgcaaaccga aatcctcact tgaagagacg gaagttctgt ttgtattcat cggctacgac 3900
agaaaggccc gtacgcacaa tccttacaag ctttcatcaa ccttgaccaa catttataca 3960
ggttccagac tccacgaagce cggatgtgea ccctcatatec atgtggtgeg aggggatatt 4020
gccacggeca ccgaaggagt gattataaat gctgctaaca gcaaaggaca acctggegga 4080
ggggtgtgeg gagegetgta taagaaattc ccggaaaget tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
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atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggcece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgc 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcet ttccattgee gaagtataga atcactggtg tgcagaagat ccaatgectcc 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
caggtgctge aagtcgagge agacattcac gggceccgeect ctgtatctag ctcatcetgg 5220
tccattcctec atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagcecgg ggcaacgtca gceccgagacta actcttactt cgcaaagagt 5340
atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
ccecgetecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcect cgaggegett 5520
accccgtcac gcactcctag caggtcggte tcgagaacca gectggtcectce caacccgeca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgecce cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgttecet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
gtggettctt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgcgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gcagtgecctt cagegatcca gaacacgectce 6240
cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
ccecgtattgg attcggegge ctttaatgtg gaatgettca agaaatatge gtgtaataat 6360
gaatattggg aaacgtttaa agaaaacccc atcaggctta ctgaagaaaa cgtggtaaat 6420
tacattacca aattaaaagg accaaaagct gctgectcttt ttgcgaagac acataatttg 6480
aatatgttgc aggacatacc aatggacagg tttgtaatgg acttaaagag agacgtgaaa 6540
gtgactccag gaacaaaaca tactgaagaa cggcccaagg tacaggtgat ccaggctgece 6600
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gatccgetag caacagegta tctgtgegga atccaccgag agetggttag gagattaaat 6660
gcggtcecctge ttccgaacat tcatacactg tttgatatgt cggectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
gataaaagtg aggacgacgc catggetctg accgegttaa tgattctgga agacttaggt 6840
gtggacgecag agctgttgac getgattgag geggettteg gegaaattte atcaatacat 6900
ttgcccacta aaactaaatt taaattcgga geccatgatga aatctggaat gttcctcaca 6960
ctgtttgtga acacagtcat taacattgta atcgcaagca gagtgttgag agaacggcta 7020
accggatcac catgtgcagc attcattgga gatgacaata tcgtgaaagg agtcaaatcg 7080
gacaaattaa tggcagacag gtgcgccacc tggttgaata tggaagtcaa gattatagat 7140
gctgtggtgg gecgagaaage gecttattte tgtggagggt ttattttgtg tgactcegtg 7200
accggcacag cgtgecgtgt ggcagacccce ctaaaaagge tgtttaaget tggcaaacct 7260
ctggcagcag acgatgaaca tgatgatgac aggagaaggg cattgcatga agagtcaaca 7320
cgctggaacc gagtgggtat tctttcagag ctgtgcaagg cagtagaatc aaggtatgaa 7380
accgtaggaa cttccatcat agttatggcc atgactactc tagctagcag tgttaaatca 7440
ttcagctacc tgagagggge ccctataact ctctacgget aa 7482
210> 4
211> 7482
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, C04 nsP coding sequence DNA
<400> 4
atggagaaag ttcacgttga catcgaggaa gacagcccat tcctcagage tttgcagcegg 60
agcttcccge agtttgaggt agaagccaag caggtcactg ataatgacca tgctaatgcece 120
agagcgtttt cgcatctgge ttcaaaactg atcgaaacgg aggtggaccc atccgacacg 180
atccttgaca ttggaagtgc gcccgeccge agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gccgtcatga gecgaccctga cctggaaact gagactatgt gectccacga cgacgagtceg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat acgcggttga cggaccgaca 480
agtctctatc accaagccaa taagggagtt agagtcgcct actggatagg ctttgacacc 540
acccctttta tgtttaagaa cttggectgga gcatatccat catactctac caactgggece 600
gacgaaaccg tgttaacggc tcgtaacata ggcctatgca gctctgacgt tatggagcegg 660
tcacgtagag ggatgtccat tcttagaaag aagtatttga aaccatccaa caatgttcta 720
ttctctgttg getcgaccat ctaccacgag aagagggact tactgaggag ctggcacctg 780
ccgtctgtat ttcacttacg tggcaagcaa aattacacat gtcggtgtga gactatagtt 840
agttgcgacg ggtacgtcgt taaaagaata gctatcagtc caggcctgta tgggaagcecct 900
tcaggctatg ctgctacgat gcaccgecgag ggattcttgt getgcaaagt gacagacaca 960
ttgaacgggg agagggtctce ttttccegtg tgcacgtatg tgccagetac attgtgtgac 1020
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caaatgactg gcatactggc aacagatgtc agtgecggacg acgcgcaaaa actgetggtt 1080
gggctcaacc agcgtatagt cgtcaacggt cgcacccaga gaaacaccaa taccatgaaa 1140
aattaccttt tgcccgtagt ggcccaggea tttgectaggt gggcaaagga atataaggaa 1200
gatcaagaag atgaaaggcc actaggacta cgagatagac agttagtcat ggggtgttgt 1260
tgggctttta gaaggcacaa gataacatct atttataagc gcccggatac ccaaaccatc 1320
atcaaagtga acagcgattt ccactcattc gtgctgecca ggataggecag taacacattg 1380
gagatcggge tgagaacaag aatcaggaaa atgttagagg agcacaagga gccgtcacct 1440
ctcattaccg ccgaggacgt acaagaagct aagtgcgcag ccgatgagge taaggaggtg 1500
cgtgaagccg aggagttgeg cgcagetcta ccacctttgg cagetgatgt tgaggagcecce 1560
actctggaag ccgatgtcga cttgatgtta caagaggcetg gggecggetc agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttcte cgcaggetgt actcaagagt gaaaaattat cttgcatcca ccctecteget 1740
gaacaagtca tagtgataac acactctgge cgaaaaggge gttatgecgt ggaaccatac 1800
catggtaaag tagtggtgcc agagggacat gcaatacccg tccaggactt tcaagectctg 1860
agtgaaagtg ccaccattgt gtacaacgaa cgtgagttcg taaacaggta cctgcaccat 1920
attgccacac atggaggagce gctgaacact gatgaagaat attacaaaac tgtcaagccc 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgegt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
tacgagagtc tgagaacacg accagccgcet ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggecaa gtectggecate attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggac tcagtgetct tgaatggatg caaacaccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcccaaaca gtgeggtttt 2460
tttaacatga tgtgcctgaa agtgcatttt aaccacgaga tttgcacaca agtcttccac 2520
aaaagcatct ctcgeccgttg cactaaatct gtgacttcgg tcgtctcaac cttgttttac 2580
gacaaaaaaa tgagaacgac gaatccgaaa gagactaaga ttgtgattga cactaccggce 2640
agtaccaaac ctaagcagga cgatctcatt ctcacttgtt tcagagggtg ggtgaagcag 2700
ttgcaaatag attacaaagg caacgaaata atgacggcag ctgcctctca agggcectgacce 2760
cgtaaaggtg tgtatgecegt tcggtacaag gtgaatgaaa atcctctgta cgcacccacc 2820
tcagaacatg tgaacgtcct actgacccge acggaggacc gecatcgtgtg gaaaacacta 2880
gcecggegacce catggataaa aacactgact geccaagtacce ctgggaattt cactgcecacg 2940
atagaggagt ggcaagcaga gcatgatgcc atcatgaggce acatcttgga gagaccggac 3000
cctaccgacg tcttccagaa taaggcaaac gtgtgttggg ccaaggettt agtgecggtg 3060
ctgaagaccg ctggcataga catgaccact gaacaatgga acactgtgga ttattttgaa 3120
acggacaaag ctcactcagc agagatagta ttgaaccaac tatgcgtgag gttctttgga 3180
ctcgatctgg actcecggtet attttectgea cccactgtte cgttatccat taggaataat 3240
cactgggata actcccegte gectaacatg tacgggetga ataaagaagt ggtccgtcag 3300
ctctetegea ggtacccaca actgectegg gecagttgeca ctggaagagt ctatgacatg 3360
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aacactggta cactgcgcaa ttatgatccg cgcataaacc tagtacctgt aaacagaaga 3420
ctgectecatg ctttagtect ccaccataat gaacacccac agagtgactt ttcttcatte 3480
gtcagcaaat tgaagggcag aactgtcctg gtggtcgggg aaaagttgtce cgtcccagge 3540
aaaatggttg actggttgtc agaccggect gaggetacct tcagagectcg getggattta 3600
ggcatcccag gtgatgtgee caaatatgac ataatatttg ttaatgtgag gaccccatat 3660
aaataccatc actatcagca gtgtgaagac catgccatta agcttagcat gttgaccaag 3720
aaagcttgtc tgcatctgaa tcccggegga acctgtgtca gcataggtta tggttacget 3780
gacagggceca gegaaageat cattggtget atagegegge agttcaagtt ttccecgggta 3840
tgcaaaccga aatcctcact tgaagagacg gaagttctgt ttgtattcat tgggtacgat 3900
cgcaaggccc gtacgcacaa cccctacaag ctgagcagca ccctgaccaa catctacacce 3960
ggcagcagac tgcacgaagce cggatgtgea ccctcatatec atgtggtgeg aggggatatt 4020
gccacagcca cagaaggagt gattataaat gctgctaaca gcaaaggaca acctggegga 4080
ggggtgtgeg gagegetgta taagaaattc ccggaaaget tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggcece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgce 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcet ttccattgec gaagtataga atcactggtg tgcagaagat ccaatgectcc 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
caggtgctge aagtcgagge agacattcac gggceccgeect ctgtatctag ctcatcetgg 5220
tccattcctec atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagcecgg ggcaacgtca gceccgagacta actcttactt cgcaaagagt 5340
atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
ccecgeteecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcect cgaggegett 5520
accccgtcac gcactcctag caggtcggte tcgagaacca gecctggtcectce caacccgceca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
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aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgecce cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgttecet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
gtggcttctt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgcecgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gecagtgecctt cagegatcca gaacacgetce 6240
cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
ccecgtattgg attcggegge ctttaatgtg gaatgettca agaaatatge gtgtaataat 6360
gaatattggg aaacgtttaa agaaaacccc atcaggctta ctgaagaaaa cgtggtaaat 6420
tacattacca aattaaaagg accaaaagct gctgectcttt ttgcgaagac acataatttg 6480
aatatgttgc aggacatacc aatggacagg tttgtaatgg acttaaagag agacgtgaaa 6540
gtgactccag gaacaaaaca tactgaagaa cggcccaagg tacaggtgat ccaggctgece 6600
gatccgetag caacagegta tctgtgegga atccaccgag agetggttag gagattaaat 6660
gcggtcecectge ttccgaacat tcatacactg tttgatatgt cggectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
gataaaagtg aggacgacgc catggetctg accgegttaa tgattctgga agacttaggt 6840
gtggacgecag agctgttgac getgattgag geggettteg gegaaattte atcaatacat 6900
ttgcccacta aaactaaatt taaattcgga geccatgatga aatctggaat gttcctcaca 6960
ctgtttgtga acacagtcat taacattgta atcgcaagca gagtgttgag agaacggcta 7020
accggatcac catgtgcagc attcattgga gatgacaata tcgtgaaagg agtcaaatcg 7080
gacaaattaa tggcagacag gtgcgccacc tggttgaata tggaagtcaa gattatagat 7140
gctgtggtgg gecgagaaage gecttattte tgtggagggt ttattttgtg tgactcegtg 7200
accggcacag cgtgecgtgt ggcagacccce ctaaaaagge tgtttaaget tggcaaacct 7260
ctggcagcag acgatgaaca tgatgatgac aggagaaggg cattgcatga agagtcaaca 7320
cgctggaacc gagtgggtat tctttcagag ctgtgcaagg cagtagaatc aaggtatgaa 7380
accgtaggaa cttccatcat agttatggcc atgactactc tagctagcag tgttaaatca 7440
ttcagctacc tgagagggge ccctataact ctctacgget aa 7482
210> 5
211> 7482
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, C05 nsP coding sequence DNA
<400> 5
atggagaaag ttcacgttga catcgaggaa gacagcccat tcctcagage tttgcagcegg 60
agcttcccge agtttgaggt agaagccaag caggtcactg ataatgacca tgctaatgcece 120
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agagcgtttt cgcatctgge ttcaaaactg atcgaaacgg aggtggaccc atccgacacg 180
atccttgaca ttggaagtgc gcccgeccge agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gcecgtcatga gecgaccctga cctggaaact gagactatgt gectccacga cgacgagtceg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat acgcggttga cggaccgaca 480
agtctctatc accaagccaa taagggagtt agagtcgcct actggatagg ctttgacacc 540
acccctttta tgtttaagaa cttggectgga gcatatccat catactctac caactgggece 600
gacgaaaccg tgttaacggc tcgtaacata ggcctatgca gectctgacgt tatggagcegg 660
tcacgtagag ggatgtccat tcttagaaag aagtatttga aaccatccaa caatgttcta 720
ttctctgttg gectcgaccat ctaccacgag aagagggact tactgaggag ctggcacctg 780
ccgtctgtat ttcacttacg tggcaagcaa aattacacat gtcggtgtga gactatagtt 840
agttgcgacg ggtacgtcgt taaaagaata gctatcagtc caggcctgta tgggaagcecct 900
tcaggctatg ctgctacgat gcaccgecgag ggattcttgt gectgcaaagt gacagacaca 960
ttgaacgggg agagggtcte ttttccegtg tgcacgtatg tgccagetac attgtgtgac 1020
caaatgactg gcatactggc aacagatgtc agtgecggacg acgcgcaaaa actgetggtt 1080
gggctcaacc agcgtatagt cgtcaacggt cgcacccaga gaaacaccaa taccatgaaa 1140
aattaccttt tgcccgtagt ggcccaggea tttgectaggt gggcaaagga atataaggaa 1200
gatcaagaag atgaaaggcc actaggacta cgagatagac agttagtcat ggggtgttgt 1260
tgggctttta gaaggcacaa gataacatct atttataagc gcccggatac ccaaaccatc 1320
atcaaagtga acagcgattt ccactcattc gtgctgecca ggataggcag taacacattg 1380
gagatcggge tgagaacaag aatcaggaaa atgttagagg agcacaagga gccgtcacct 1440
ctcattaccg ccgaggacgt acaagaagct aagtgcgcag ccgatgagge taaggaggtg 1500
cgtgaagccg aggagttgeg cgcagetcta ccacctttgg cagetgatgt tgaggagcecce 1560
actctggaag ccgatgtcga cttgatgtta caagaggcetg gggecggetc agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttcte cgcaggetgt actcaagage gagaagctga gcectgcattca ccctetggece 1740
gagcaagtga tcgtgatcac acacagcgge cggaagggea gatatgeegt ggaaccttat 1800
cacggcaagg tggtggtgee tgagggacac getattccag tgecaggactt tcaggecctg 1860
agcgagtctg ccaccatcgt gtacaacgag cgecgagttcg tgaacagata cctgcaccac 1920
attgccacac acggcggage cctgaacacc gacgaagagt actacaagac cgtgaagccce 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgegt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
tacgagagtc tgagaacacg accagccgcet ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggecaa gtectggecate attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggat agegtgetge tgaacggetg caagcacccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcctaagea gtgeggette 2460
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ttcaacatga tgtgcctgaa ggtgcacttc aaccacgaga tctgcaccca ggtgttccac 2520
aaaagcatct ctcgeccgttg cactaaatct gtgacttcgg tcgtctcaac cttgttttac 2580
gacaaaaaaa tgagaacgac gaatccgaaa gagactaaga ttgtgattga cactaccggce 2640
agtaccaaac ctaagcagga cgatctcatt ctcacttgtt tcagagggtg ggtgaagcag 2700
ttgcaaatag attacaaagg caacgaaata atgacggcag ctgcctctca agggcectgacce 2760
cgtaaaggtg tgtatgecegt tcggtacaag gtgaatgaaa atcctctgta cgcacccacc 2820
tcagaacatg tgaacgtcct actgacccge acggaggacc gecatcgtgtg gaaaacacta 2880
gcecggegacce catggataaa aacactgact geccaagtacce ctgggaattt cactgcecacg 2940
atagaggagt ggcaagcaga gcatgatgcc atcatgaggc acatcttgga gagaccggac 3000
cctaccgacg tcttccagaa taaggcaaac gtgtgttggg ccaaggettt agtgecggtg 3060
ctgaagaccg ctggcataga catgaccact gaacaatgga acactgtgga ttattttgaa 3120
acggacaaag ctcactcagc agagatagta ttgaaccaac tatgcgtgag gttctttgga 3180
ctcgatctgg actcecggtet attttectgea cccactgtte cgttatccat taggaataat 3240
cactgggata actcccecgte gectaacatg tacgggetga ataaagaagt ggtccgtcag 3300
ctctectegea ggtacccaca actgectegg gecagttgeca ctggaagagt ctatgacatg 3360
aacactggta cactgcgcaa ttatgatccg cgcataaacc tagtacctgt aaacagaaga 3420
ctgectecatg ctttagtect ccaccataat gaacacccac agagtgactt ttcttcatte 3480
gtcagcaaat tgaagggcag aactgtcctg gtggtcgggg aaaagttgtce cgtcccagge 3540
aaaatggttg actggttgtc agaccggect gaggetacct tcagagectcg getggattta 3600
ggcatcccag gtgatgtgee caaatatgac ataatatttg ttaatgtgag gaccccatat 3660
aaataccatc actatcagca gtgtgaagac catgccatta agcttagcat gttgaccaag 3720
aaagcttgtc tgcatctgaa tcccggegga acctgtgtca gcataggtta tggttacget 3780
gacagggceca gegaaagecat cattggtget atagegegge agttcaagtt ttccecgggta 3840
tgcaaaccga aatcctcact tgaagagacg gaagttctgt ttgtattcat tgggtacgat 3900
cgcaaggecce gtacgcacaa tccttacaag ctttcatcaa ccttgaccaa catttataca 3960
ggttccagac tccacgaagce cggatgtgea ccctcatatc atgtggtgeg aggggatatt 4020
gccacggeca ccgaaggagt gattataaat gctgctaaca gcaaaggaca acctggegga 4080
ggggtgtgeg gagegetgta taagaaattc ccggaaaget tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggcece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgce 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
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gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcet ttccattgec gaagtataga atcactggtg tgcagaagat ccaatgectce 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
caggtgctge aagtcgagge agacattcac gggceccgeect ctgtatctag ctcatcetgg 5220
tccattccte atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagcecgg ggcaacgtca gceccgagacta actcttactt cgcaaagagt 5340
atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
ccecgeteecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcect cgaggegett 5520
accccgtcac gcactcctag caggtcggte tcgagaacca gecctggtcectce caacccgeca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgecce cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgtteet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
gtggcttctt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgecgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gecagtgecctt cagegatcca gaacacgectce 6240
cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
cccgtattgg attcggegge ctttaatgtg gaatgettca agaaatatge gtgtaataat 6360
gaatattggg aaacgtttaa agaaaacccc atcaggctta ctgaagaaaa cgtggtaaat 6420
tacattacca aattaaaagg accaaaagct gctgectcttt ttgcgaagac acataatttg 6480
aatatgttgc aggacatacc aatggacagg tttgtaatgg acttaaagag agacgtgaaa 6540
gtgactccag gaacaaaaca tactgaagaa cggcccaagg tacaggtgat ccaggctgece 6600
gatccgetag caacagegta tctgtgegga atccaccgag agetggttag gagattaaat 6660
gcggtcecectge ttccgaacat tcatacactg tttgatatgt cggectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
gataaaagtg aggacgacgc catggetctg accgegttaa tgattctgga agacttaggt 6840
gtggacgcag agctgttgac getgattgag geggettteg gegaaattte atcaatacat 6900
ttgcccacta aaactaaatt taaattcgga geccatgatga aatctggaat gttcctcaca 6960
ctgtttgtga acacagtcat taacattgta atcgcaagca gagtgttgag agaacggcta 7020
accggatcac catgtgcagc attcattgga gatgacaata tcgtgaaagg agtcaaatcg 7080
gacaaattaa tggcagacag gtgcgccacc tggttgaata tggaagtcaa gattatagat 7140
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gctgtggtgg gecgagaaage gecttattte tgtggagggt ttattttgtg tgactcegtg 7200
accggcacag cgtgecgtgt ggcagacccce ctaaaaagge tgtttaaget tggcaaacct 7260
ctggcagcag acgatgaaca tgatgatgac aggagaaggg cattgcatga agagtcaaca 7320
cgctggaacc gagtgggtat tctttcagag ctgtgcaagg cagtagaatc aaggtatgaa 7380
accgtaggaa cttccatcat agttatggcc atgactactc tagctagcag tgttaaatca 7440
ttcagctacc tgagagggge ccctataact ctctacgget aa 7482
210> 6
211> 7482
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, C06 nsP coding sequence DNA
<400> 6
atggagaaag ttcacgttga catcgaggaa gacagcccat tcctcagage tttgcagcegg 60
agcttcccge agtttgaggt agaagccaag caggtcactg ataatgacca tgctaatgcece 120
agagcgtttt cgcatctgge ttcaaaactg atcgaaacgg aggtggaccc atccgacacg 180
atccttgaca ttggaagtgc gcccgeccge agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gcecgtcatga gecgaccctga cctggaaact gagactatgt gectccacga cgacgagteg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat acgcggttga cggaccgaca 480
agtctctatc accaagccaa taagggagtt agagtcgcct actggatagg ctttgacacc 540
acccctttta tgtttaagaa cttggectgga gcatatccat catactctac caactgggece 600
gacgaaaccg tgttaacggc cagaaatatc ggcctgtgta gcagcgacgt gatggaaaga 660
tccagacggg gcatgagcat cctgcggaag aagtacctga agcctagcaa caacgtgetg 720
ttcagcgtgg gcagcaccat ctaccacgag aagagggacc tgctgecggag ctggecatcetg 780
ccttcegtgt ttcacctgag aggcaagcag aactacacct gtagatgcga gacaatcgtg 840
tcctgegacg getacgtggt caageggatc gecatttecte ctggectgta cggecaagect 900
tctggctatg ccgccaccat gcacagagaa ggetttctgt gttgcaaagt gaccgacaca 960
ctgaacggeg agegggtgte ctttecetgtg tgtacctatg tgeccgecac actgtgegat 1020
cagatgacag gcattctgge caccgacgtg tcagccgacg atgcccagaa actgetegtg 1080
ggcctgaacc agagaatcgt ggtcaacggcec agaacccage ggaacaccaa caccatgaag 1140
aactacctgce tgcctgtggt ggeccaggee tttgeccagat gggeccaaaga gtacaaagag 1200
gatcaagagg acgagcggece cctgggectg agagatagac aactggtcat gggetgetge 1260
tgggccttca gaaggcacaa gatcaccagc atctacaagc ggcccgacac acagaccatc 1320
atcaaagtga acagcgactt ccacagcttc gtgetgecte ggatcggeag caacacactg 1380
gaaatcggcce tgcggacccg gatcagaaag atgctggaag aacacaaaga gccctctceca 1440
ctgatcaccg ccgaggatgt gcaagaggcc aaatgtgeccg ccgacgagge taaagaagtg 1500
cgcgaagecg aggaactgag agccgecactt cctecectetgg ccgecgatgt tgaagaaccce 1560
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actctggaag ccgacgtcga cttgatgtta caagaggetg gggecggete agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttcte cgcaggetgt actcaagagt gaaaaattat cttgcatcca ccctecteget 1740
gaacaagtca tagtgataac acactctggc cgaaaaggge gttatgecgt ggaaccatac 1800
catggtaaag tagtggtgcc agagggacat gcaatacccg tccaggactt tcaagectctg 1860
agtgaaagtg ccaccattgt gtacaacgaa cgtgagttcg taaacaggta cctgcaccat 1920
attgccacac atggaggagce gctgaacact gatgaagaat attacaaaac tgtcaagccc 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgecgt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
tacgagagtc tgagaacacg accagccgcet ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggecaa gtectggecate attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggac tcagtgetct tgaatggatg caaacaccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcccaaaca gtgeggtttt 2460
tttaacatga tgtgcctgaa agtgcatttt aaccacgaga tttgcacaca agtcttccac 2520
aaaagcatct ctcgeccgttg cactaaatct gtgacttcgg tcgtctcaac cttgttttac 2580
gacaaaaaaa tgagaacgac gaatccgaaa gagactaaga ttgtgattga cactaccggce 2640
agtaccaaac ctaagcagga cgatctcatt ctcacttgtt tcagagggtg ggtgaagcag 2700
ttgcaaatag attacaaagg caacgaaata atgacggcag ctgcctctca agggcectgacc 2760
cgtaaaggtg tgtatgececgt tcggtacaag gtgaatgaaa atcctctgta cgcacccacc 2820
tcagaacatg tgaacgtcct actgacccge acggaggacc gecatcgtgtg gaaaacacta 2880
gcecggegacce catggataaa aacactgact geccaagtacce ctgggaattt cactgcecacg 2940
atagaggagt ggcaagcaga gcatgatgcc atcatgaggec acatcttgga gagaccggac 3000
cctaccgacg tcttccagaa taaggcaaac gtgtgttggg ccaaggettt agtgecggtg 3060
ctgaagaccg ctggcataga catgaccact gaacaatgga acactgtgga ttattttgaa 3120
acggacaaag ctcactcagc agagatagta ttgaaccaac tatgcgtgag gttctttgga 3180
ctcgatctgg actcecggtet attttetgea cccactgtte cgttatccat taggaataat 3240
cactgggata actcccecgte gectaacatg tacgggetga ataaagaagt ggtccgtcag 3300
ctctectegea ggtacccaca actgectegg gecagttgeca ctggaagagt ctatgacatg 3360
aacactggta cactgcgcaa ttatgatccg cgcataaacc tagtacctgt aaacagaaga 3420
ctgectecatg ctttagtect ccaccataat gaacacccac agagtgactt ttcttcatte 3480
gtcagcaaat tgaagggcag aactgtcctg gtggtcgggg aaaagttgtce cgtcccagge 3540
aaaatggttg actggttgtc agaccggect gaggcetacct tcagagectcg getggattta 3600
ggcatcccag gtgatgtgee caaatatgac ataatatttg ttaatgtgag gaccccatat 3660
aaataccatc actatcagca gtgtgaagac catgccatta agcttagcat gttgaccaag 3720
aaagcttgtc tgcatctgaa tcccggegga acctgtgtca gcataggtta tggttacget 3780
gacagggceca gegaaageat cattggtget atagegegge agttcaagtt ttccecgggta 3840
tgcaaaccga aatcctcact tgaagagacg gaagttctgt ttgtattcat tgggtacgat 3900
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cgcaaggecce gtacgcacaa tccttacaag ctttcatcaa ccttgaccaa catttataca 3960
ggttccagac tccacgaagce cggatgtgea ccctcatate atgtggtgeg aggggatatt 4020
gccacggeca ccgaaggagt gattataaat gectgctaaca gcaaaggaca acctggegga 4080
ggggtgtgeg gagegetgta taagaaattc ccggaaaget tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgc 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcet ttccattgec gaagtataga atcactggtg tgcagaagat ccaatgectce 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
caggtgctge aagtcgagge agacattcac gggceccgecect ctgtatctag ctcatcetgg 5220
tccattccte atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagcecgg ggcaacgtca geccgagacta actcttactt cgcaaagagt 5340
atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
cccgeteecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcect cgaggegett 5520
accccgtcac gcactcctag caggtcggte tcgagaacca gecctggtcectce caacccgeca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgece cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgtteet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
gtggettectt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgcgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gecagtgecctt cagegatcca gaacacgectce 6240
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cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
ccecgtattgg attcggegge ctttaatgtg gaatgettca agaaatatge gtgtaataat 6360
gaatattggg aaacgtttaa agaaaacccc atcaggctta ctgaagaaaa cgtggtaaat 6420
tacattacca aattaaaagg accaaaagct gctgectcttt ttgcgaagac acataatttg 6480
aatatgttgc aggacatacc aatggacagg tttgtaatgg acttaaagag agacgtgaaa 6540
gtgactccag gaacaaaaca tactgaagaa cggcccaagg tacaggtgat ccaggctgece 6600
gatccgetag caacagegta tctgtgegga atccaccgag agetggttag gagattaaat 6660
gcggtcecectge ttccgaacat tcatacactg tttgatatgt cggectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
gataaaagtg aggacgacgc catggetctg accgegttaa tgattctgga agacttaggt 6840
gtggacgcag agctgttgac getgattgag geggettteg gegaaattte atcaatacat 6900
ttgcccacta aaactaaatt taaattcgga geccatgatga aatctggaat gttcctcaca 6960
ctgtttgtga acacagtcat taacattgta atcgcaagca gagtgttgag agaacggcta 7020
accggatcac catgtgcagc attcattgga gatgacaata tcgtgaaagg agtcaaatcg 7080
gacaaattaa tggcagacag gtgcgccacc tggttgaata tggaagtcaa gattatagat 7140
gctgtggtgg gecgagaaage gecttattte tgtggagggt ttattttgtg tgactcegtg 7200
accggcacag cgtgecgtgt ggcagacccce ctaaaaagge tgtttaaget tggcaaacct 7260
ctggcagcag acgatgaaca tgatgatgac aggagaaggg cattgcatga agagtcaaca 7320
cgctggaacc gagtgggtat tctttcagag ctgtgcaagg cagtagaatc aaggtatgaa 7380
accgtaggaa cttccatcat agttatggcc atgactactc tagctagcag tgttaaatca 7440
ttcagctacc tgagagggge ccctataact ctctacgget aa 7482
210> 7
211> 7482
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, CO7 nsP coding sequence DNA
<400> 7
atggagaaag ttcacgttga catcgaggaa gacagcccat tcctcagage tttgcagcegg 60
agcttcccge agtttgaggt agaagccaag caggtcactg ataatgacca tgctaatgcece 120
agagcgtttt cgcatctgge ttcaaaactg atcgaaacgg aggtggaccc atccgacacg 180
atccttgaca ttggaagtgc gcccgeccge agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gcecgtcatga gecgaccctga cctggaaact gagactatgt gecctccacga cgacgagteg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat acgcggttga cggaccgaca 480
agtctctatc accaagccaa taagggagtt agagtcgcct actggatagg ctttgacacc 540
acccctttta tgtttaagaa cttggectgga gcatatccat catactctac caactgggece 600
gacgaaaccg tgttaacggc tcgtaacata ggcctatgca gectctgacgt tatggagcegg 660
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tcacgtagag ggatgtccat tcttagaaag aagtatttga aaccatccaa caatgttcta 720
ttctctgttg gectcgaccat ctaccacgag aagagggact tactgaggag ctggcacctg 780
ccgtctgtat ttcacttacg tggcaagcaa aattacacat gtcggtgtga gactatagtt 840
agttgcgacg ggtacgtcgt taaaagaata gctatcagtc caggcctgta tgggaagcecct 900
tcaggctatg ctgctacgat gcaccgecgag ggattcttgt getgcaaagt gacagacaca 960
ttgaacgggg agagggtctce ttttccegtg tgcacgtatg tgccagetac attgtgtgac 1020
caaatgactg gcatactggc aacagatgtc agtgecggacg acgecgcaaaa actgetggtt 1080
gggctcaacc agcgtatagt cgtcaacggt cgcacccaga gaaacaccaa taccatgaaa 1140
aattaccttt tgcccgtagt ggcccaggea tttgectaggt gggcaaagga atataaggaa 1200
gatcaagaag atgaaaggcc actaggacta cgagatagac agttagtcat ggggtgttgt 1260
tgggctttta gaaggcacaa gataacatct atttataagc gcccggatac ccaaaccatc 1320
atcaaagtga acagcgattt ccactcattc gtgctgecca ggataggecag taacacattg 1380
gagatcggge tgagaacaag aatcaggaaa atgttagagg agcacaagga gccgtcacct 1440
ctcattaccg ccgaggacgt acaagaagct aagtgcgcag ccgatgagge taaggaggtg 1500
cgtgaagccg aggagttgeg cgcagectcta ccacctttgg cagetgatgt tgaggagcecce 1560
actctggaag ccgatgtcga cttgatgtta caagaggcetg gggecggete agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttcte cgcaggetgt actcaagagt gaaaaattat cttgcatcca ccctecteget 1740
gaacaagtca tagtgataac acactctggc cgaaaaggge gttatgecgt ggaaccatac 1800
catggtaaag tagtggtgcc agagggacat gcaatacccg tccaggactt tcaagectctg 1860
agtgaaagtg ccaccattgt gtacaacgaa cgtgagttcg taaacaggta cctgcaccat 1920
attgccacac atggaggagce gctgaacact gatgaagaat attacaaaac tgtcaagccc 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgegt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
tacgagagtc tgagaacacg accagccgcet ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggecaa gtectggecate attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggac tcagtgetct tgaatggatg caaacaccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcccaaaca gtgeggtttt 2460
tttaacatga tgtgcctgaa agtgcatttt aaccacgaga tttgcacaca agtcttccac 2520
aagagcatca gcagacggtg caccaagagc gtgaccageg tggtgtctac cctgttctac 2580
gacaagaaga tgcggacgac aaaccccaaa gagacaaaga tcgtcatcga caccaccggce 2640
agcaccaagc ctaagcagga cgatctgatc ctgacctget tcagaggctg ggtcaagcag 2700
ctgcagatcg actacaaggg caacgagatc atgaccgecg ctgectctca gggectgaca 2760
agaaaaggcg tgtacgccgt gecggtacaaa gtgaacgaga accctctgta cgcecccectacce 2820
agcgagcatg tgaatgtget getgaccegg accgaggacce ggatcgtttg gaaaacactg 2880
gceggegate cctggatcaa gaccctgaca gccaagtatc ccggcaactt caccgcecacce 2940
atcgaggaat ggcaggccga gcacgatgec atcatgegge acatcctgga aagacccgat 3000
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cctaccgacg tgttccagaa caaggccaac gtgtgetggg ccaaagetct ggtgectgtg 3060
ctgaaaaccg ccggcatcga tatgaccacc gagcagtgga acaccgtgga ctacttcgag 3120
acagacaagg cccacagcgc cgagatcgtg ctgaatcage tgtgegtgeg gttettegge 3180
ctggatctgg atagecggeet gttectetget cctaccgtge ctcectgageat ccggaacaac 3240
cactgggaca acagccccte tcctaatatg tacggecctga acaaagaagt cgtgeggeag 3300
ctgagcagaa gatacccaca gctgcctaga geccgtggeca caggcagagt gtacgacatg 3360
aataccggca cactgcggaa ctacgacccc agaatcaatc tggtgcccgt gaacagaagg 3420
ctgeeccacg ctetggttet gecaccacaat gagcaccctc agagegactt cagecagette 3480
gtgtccaagc tgaagggcag aaccgtgetg gttgtgggecg agaagetgte tgtgectgge 3540
aagatggtgg actggctgag cgatagaccc gaggcecacct ttagagcecag actggacctt 3600
ggaatccctg gegacgtgee caaatacgac atcatcttcg tgaacgtgeg gacgecctac 3660
aagtaccacc actaccagca gtgcgaggac cacgccatca agctgagcat gctgaccaag 3720
aaggcctgee tgcacctgaa tcctggegge acctgtgtgt ctatcggeta cggetatgece 3780
gacagagcca gecgagtctat catcggegee attgecagac agttcaagtt cagcagagtg 3840
tgcaagccca agagcagect ggaagagaca gaggtgetgt tcgtgttcat cggetatgac 3900
cggaaggcecce gtacgcacaa tccttacaag ctttcatcaa ccttgaccaa catttataca 3960
ggttccagac tccacgaagce cggatgtgea ccctcatatc atgtggtgeg aggggatatt 4020
gccacggeca ccgaaggagt gattataaat gectgctaaca gcaaaggaca acctggegga 4080
ggggtgtgeg gagegetgta taagaaattc ccggaaaget tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgc 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcet ttccattgec gaagtataga atcactggtg tgcagaagat ccaatgectce 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
caggtgctge aagtcgagge agacattcac gggceccgeect ctgtatctag ctcatcetgg 5220
tccattccte atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagcecgg ggcaacgtca geccgagacta actcttactt cgcaaagagt 5340
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atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
ccecgetecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcect cgaggegett 5520
accccgtcac gcactcctag caggtcggte tcgagaacca gectggtcectce caacccgeca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgece cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgttecet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
gtggcttctt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgcgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gecagtgectt cagegatcca gaacacgetce 6240
cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
ccecgtattgg attcggegge ctttaatgtg gaatgettca agaaatatge gtgtaataat 6360
gaatattggg aaacgtttaa agaaaacccc atcaggctta ctgaagaaaa cgtggtaaat 6420
tacattacca aattaaaagg accaaaagct gctgectcttt ttgcgaagac acataatttg 6480
aatatgttgc aggacatacc aatggacagg tttgtaatgg acttaaagag agacgtgaaa 6540
gtgactccag gaacaaaaca tactgaagaa cggcccaagg tacaggtgat ccaggctgece 6600
gatccgetag caacagegta tctgtgegga atccaccgag agetggttag gagattaaat 6660
gcggtcecectge ttccgaacat tcatacactg tttgatatgt cggcectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
gataaaagtg aggacgacgc catggetctg accgegttaa tgattctgga agacttaggt 6840
gtggacgecag agctgttgac getgattgag geggettteg gegaaattte atcaatacat 6900
ttgcccacta aaactaaatt taaattcgga geccatgatga aatctggaat gttcctcaca 6960
ctgtttgtga acacagtcat taacattgta atcgcaagca gagtgttgag agaacggcta 7020
accggatcac catgtgcagc attcattgga gatgacaata tcgtgaaagg agtcaaatcg 7080
gacaaattaa tggcagacag gtgcgccacc tggttgaata tggaagtcaa gattatagat 7140
gctgtggtgg gecgagaaage gecttattte tgtggagggt ttattttgtg tgactcegtg 7200
accggcacag cgtgecgtgt ggcagacccce ctaaaaagge tgtttaaget tggcaaacct 7260
ctggcagcag acgatgaaca tgatgatgac aggagaaggg cattgcatga agagtcaaca 7320
cgctggaacc gagtgggtat tctttcagag ctgtgcaagg cagtagaatc aaggtatgaa 7380
accgtaggaa cttccatcat agttatggcc atgactactc tagctagcag tgttaaatca 7440
ttcagctacc tgagagggge ccctataact ctctacgget aa 7482
<210> 8
211> 7482
<212> DNA
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<213> Artificial Sequence
220>
<223> Synthetic construct, CO8 nsP coding sequence DNA
<400> 8
atggaaaagg tgcacgtgga catcgaagag gacagcccat tcctgagage cctgcagaga 60
agcttccctec agttcgaggt ggaagccaaa caagtgaccg acaacgatca cgccaacgeg 120
agggccttct ctcacctcge aagcaagetg atcgagacag aggtggacce cagcecgacacce 180
atcctggata ttggatctgc ccctgccaga agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gcecgtcatga gecgaccctga cctggaaact gagactatgt gectccacga cgacgagtceg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat acgcggttga cggaccgaca 480
agtctctatc accaagccaa taagggagtt agagtcgcct actggatagg ctttgacacc 540
acccctttta tgtttaagaa cttggectgga gcatatccat catactctac caactgggece 600
gacgaaaccg tgttaacggc tcgtaacata ggcctatgca gectctgacgt tatggagcegg 660
tcacgtagag ggatgtccat tcttagaaag aagtatttga aaccatccaa caatgttcta 720
ttctctgttg gectcgaccat ctaccacgag aagagggact tactgaggag ctggcacctg 780
ccgtctgtat ttcacttacg tggcaagcaa aattacacat gtcggtgtga gactatagtt 840
agttgcgacg ggtacgtcgt taaaagaata gctatcagtc caggcctgta tgggaagcct 900
tcaggctatg ctgctacgat gcaccgecgag ggattcttgt gectgcaaagt gacagacaca 960
ttgaacgggg agagggtctce ttttccegtg tgcacgtatg tgccagetac attgtgtgac 1020
caaatgactg gcatactggc aacagatgtc agtgecggacg acgecgcaaaa actgetggtt 1080
gggctcaacc agcgtatagt cgtcaacggt cgcacccaga gaaacaccaa taccatgaaa 1140
aattaccttt tgcccgtagt ggcccaggea tttgctaggt gggcaaagga atataaggaa 1200
gatcaagaag atgaaaggcc actaggacta cgagatagac agttagtcat ggggtgttgt 1260
tgggctttta gaaggcacaa gataacatct atttataagc gcccggatac ccaaaccatc 1320
atcaaagtga acagcgattt ccactcattc gtgctgecca ggataggcag taacacattg 1380
gagatcggge tgagaacaag aatcaggaaa atgttagagg agcacaagga gccgtcacct 1440
ctcattaccg ccgaggacgt acaagaagct aagtgcgcag ccgatgagge taaggaggtg 1500
cgtgaagccg aggagttgeg cgcagectcta ccacctttgg cagetgatgt tgaggagcecce 1560
actctggaag ccgatgtcga cttgatgtta caagaggcetg gggecggete agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttctec cgcaggetgt actcaagagt gaaaaattat cttgcatcca ccctecteget 1740
gaacaagtca tagtgataac acactctggc cgaaaaggge gttatgecgt ggaaccatac 1800
catggtaaag tagtggtgcc agagggacat gcaatacccg tccaggactt tcaagectctg 1860
agtgaaagtg ccaccattgt gtacaacgaa cgtgagttcg taaacaggta cctgcaccat 1920
attgccacac atggaggage gctgaacact gatgaagaat attacaaaac tgtcaagccc 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgegt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
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tacgagagtc tgagaacacg accagccgcet ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggeaa gtectggecate attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggac tcagtgectct tgaatggatg caaacacccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcccaaaca gtgeggtttt 2460
tttaacatga tgtgcctgaa agtgcatttt aaccacgaga tttgcacaca agtcttccac 2520
aaaagcatct ctcgeccgttg cactaaatct gtgacttcgg tcgtctcaac cttgttttac 2580
gacaaaaaaa tgagaacgac gaatccgaaa gagactaaga ttgtgattga cactaccggce 2640
agtaccaaac ctaagcagga cgatctcatt ctcacttgtt tcagagggtg ggtgaagcag 2700
ttgcaaatag attacaaagg caacgaaata atgacggcag ctgcctctca agggcectgacc 2760
cgtaaaggtg tgtatgecegt tcggtacaag gtgaatgaaa atcctctgta cgcacccacc 2820
tcagaacatg tgaacgtcct actgacccge acggaggacc gecatcgtgtg gaaaacacta 2880
gcecggegacce catggataaa aacactgact geccaagtacc ctgggaattt cactgcecacg 2940
atagaggagt ggcaagcaga gcatgatgcc atcatgaggec acatcttgga gagaccggac 3000
cctaccgacg tcttccagaa taaggcaaac gtgtgttggg ccaaggettt agtgecggtg 3060
ctgaagaccg ctggcataga catgaccact gaacaatgga acactgtgga ttattttgaa 3120
acggacaaag ctcactcagc agagatagta ttgaaccaac tatgcgtgag gttctttgga 3180
ctcgatctgg actcecggtet attttectgea cccactgtte cgttatccat taggaataat 3240
cactgggata actcccecgte gectaacatg tacgggetga ataaagaagt ggtccgtcag 3300
ctctetegea ggtacccaca actgectegg gecagttgeca ctggaagagt ctatgacatg 3360
aacactggta cactgcgcaa ttatgatccg cgcataaacc tagtacctgt aaacagaaga 3420
ctgectecatg ctttagtect ccaccataat gaacacccac agagtgactt ttcttcatte 3480
gtcagcaaat tgaagggcag aactgtcctg gtggtcgggg aaaagttgtce cgtcccagge 3540
aaaatggttg actggttgtc agaccggect gaggcetacct tcagagectcg getggattta 3600
ggcatcccag gtgatgtgee caaatatgac ataatatttg ttaatgtgag gaccccatat 3660
aaataccatc actatcagca gtgtgaagac catgccatta agcttagcat gttgaccaag 3720
aaagcttgtc tgcatctgaa tcccggegga acctgtgtca gcataggtta tggttacget 3780
gacagggceca gegaaageat cattggtget atagegegge agttcaagtt ttccecgggta 3840
tgcaaaccga aatcctcact tgaagagacg gaagttctgt ttgtattcat tgggtacgat 3900
cgcaaggecce gtacgecacaa tccttacaag ctttcatcaa ccttgaccaa catttataca 3960
ggttccagac tccacgaagce cggatgtgea ccctcatatc atgtggtgeg aggggatatt 4020
gccacggeca ccgaaggagt gattataaat gectgctaaca gcaaaggaca acctggegga 4080
ggggtgtgeg gagegetgta taagaaattc ccggaaagcet tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
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ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgce 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcet ttccattgec gaagtataga atcactggtg tgcagaagat ccaatgectce 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
caggtgctge aagtcgagge agacattcac gggceccgeect ctgtatctag ctcatcetgg 5220
tccattccte atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagcecgg ggcaacgtca gceccgagacta actcttactt cgcaaagagt 5340
atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
ccecgeteecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcect cgaggegett 5520
accccgtcac gcactcctag caggtcggtce tcgagaacca gecctggtcectce caacccgeca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgece cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgtteet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
gtggcettctt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgcecgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gecagtgecctt cagecgatcca gaacacgectce 6240
cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
ccecgtattgg attcggegge ctttaatgtg gaatgettca agaaatatge gtgtaataat 6360
gaatattggg aaacgtttaa agaaaacccc atcaggctta ctgaagaaaa cgtggtaaat 6420
tacattacca aattaaaagg accaaaagct gctgectcttt ttgcgaagac acataatttg 6480
aatatgttgc aggacatacc aatggacagg tttgtaatgg acttaaagag agacgtgaaa 6540
gtgactccag gaacaaaaca tactgaagaa cggcccaagg tacaggtgat ccaggctgece 6600
gatccgetag caacagegta tctgtgegga atccaccgag agetggttag gagattaaat 6660
gcggtcecectge ttccgaacat tcatacactg tttgatatgt cggcectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
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gataaaagtg aggacgacgc catggetctg accgegttaa tgattctgga agacttaggt 6840
gtggacgecag agctgttgac getgattgag geggettteg gegaaattte atcaatacat 6900
ttgcccacta aaactaaatt taaattcgga geccatgatga aatctggaat gttcctcaca 6960
ctgtttgtga acacagtcat taacattgta atcgcaagca gagtgttgag agaacggcta 7020
accggatcac catgtgcagc attcattgga gatgacaata tcgtgaaagg agtcaaatcg 7080
gacaaattaa tggcagacag gtgcgccacc tggttgaata tggaagtcaa gattatagat 7140
gctgtggtgg gecgagaaage gecttattte tgtggagggt ttattttgtg tgactcegtg 7200
accggcacag cgtgecgtgt ggcagacccce ctaaaaagge tgtttaaget tggcaaacct 7260
ctggcagcag acgatgaaca tgatgatgac aggagaaggg cattgcatga agagtcaaca 7320
cgctggaacc gagtgggtat tctttcagag ctgtgcaagg cagtagaatc aaggtatgaa 7380
accgtaggaa cttccatcat agttatggcc atgactactc tagctagcag tgttaaatca 7440
ttcagctacc tgagagggge ccctataact ctctacgget aa 7482
210> 9
211> 7482
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, C09 nsP coding sequence DNA
<400> 9
atggagaaag ttcacgttga catcgaggaa gacagcccat tcctcagage tttgcagcegg 60
agcttcccge agtttgaggt agaagccaag caggtcactg ataatgacca tgctaatgece 120
agagcgtttt cgcatctgge ttcaaaactg atcgaaacgg aggtggaccc atccgacacg 180
atccttgaca ttggaagtgc gcccgeccge agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gcecgtcatga gecgaccctga cctggaaact gagactatgt gecctccacga cgacgagteg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat acgcggttga cggaccgaca 480
agtctctatc accaagccaa taagggagtt agagtcgcct actggatagg ctttgacacc 540
acccctttta tgtttaagaa cttggectgga gcatatccat catactctac caactgggece 600
gacgaaaccg tgttaacggc cagaaatatc ggcctgtgta gcagcgacgt gatggaaaga 660
tccagacggg gcatgagcat cctgcggaag aagtacctga agcctagcaa caacgtgetg 720
ttcagcgtgg gcagcaccat ctaccacgag aagagggacc tgctgecggag ctggecatcetg 780
ccttcegtgt ttcacctgag aggcaagcag aactacacct gtagatgcga gacaatcgtg 840
tcctgegacg getacgtggt caageggatce gecatttecte ctggectgta cggcaagect 900
tctggctatg ccgccaccat gcacagagaa ggetttectgt gttgcaaagt gaccgacaca 960
ctgaacggeg agegggtgte ctttecectgtg tgtacctatg tgecccgecac actgtgegat 1020
cagatgacag gcattctgge caccgacgtg tcagccgacg atgcccagaa actgetegtg 1080
ggcctgaacc agagaatcgt ggtcaacggc agaacccagec ggaacaccaa caccatgaag 1140
aactacctgce tgcctgtggt ggeccaggee tttgeccagat gggeccaaaga gtacaaagag 1200
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gatcaagagg acgagcggece cctgggectg agagatagac aactggtcat gggetgetge 1260
tgggccttca gaaggcacaa gatcaccagce atctacaagc ggcccgacac acagaccatc 1320
atcaaagtga acagcgactt ccacagcttc gtgetgecte ggatcggeag caacacactg 1380
gaaatcggcce tgcggacccg gatcagaaag atgctggaag aacacaaaga gccctctceca 1440
ctgatcaccg ccgaggatgt gcaagaggcc aaatgtgecg ccgacgagge taaagaagtg 1500
cgcgaagecg aggaactgag agccgcecactt cctecectetgg ccgecgatgt tgaagaaccce 1560
actctggaag ccgacgtcga cttgatgtta caagaggetg gggecggete agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttcte cgcaggetgt actcaagagt gaaaaattat cttgcatcca ccctecteget 1740
gaacaagtca tagtgataac acactctgge cgaaaaggge gttatgecgt ggaaccatac 1800
catggtaaag tagtggtgcc agagggacat gcaatacccg tccaggactt tcaagectctg 1860
agtgaaagtg ccaccattgt gtacaacgaa cgtgagttcg taaacaggta cctgcaccat 1920
attgccacac atggaggagce gctgaacact gatgaagaat attacaaaac tgtcaagccc 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgegt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
tacgagagtc tgagaacacg accagccgcect ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggecaa gtectggecate attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggac tcagtgetct tgaatggatg caaacacccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcccaaaca gtgeggtttt 2460
tttaacatga tgtgcctgaa agtgcatttt aaccacgaga tttgcacaca agtcttccac 2520
aagagcatca gcagacggtg caccaagagc gtgaccageg tggtgtctac cctgttctac 2580
gacaagaaga tgcggacgac aaaccccaaa gagacaaaga tcgtcatcga caccaccggce 2640
agcaccaagc ctaagcagga cgatctgatc ctgacctget tcagaggectg ggtcaagcag 2700
ctgcagatcg actacaaggg caacgagatc atgaccgecg ctgectctca gggectgaca 2760
agaaaaggcg tgtacgccgt gecggtacaaa gtgaacgaga accctctgta cgcecccectacce 2820
agcgagcatg tgaatgtget getgaccegg accgaggacce ggatcgtttg gaaaacactg 2880
gceggegate cctggatcaa gaccctgaca gccaagtatc ccggcaactt caccgcecacce 2940
atcgaggaat ggcaggccga gcacgatgec atcatgecgge acatcctgga aagacccgat 3000
cctaccgacg tgttccagaa caaggccaac gtgtgetggg ccaaagetct ggtgectgtg 3060
ctgaaaaccg ccggcatcga tatgaccacc gagcagtgga acaccgtgga ctacttcgag 3120
acagacaagg cccacagcgc cgagatcgtg ctgaatcage tgtgegtgeg gttettegge 3180
ctggatctgg atagecggeet gttectetget cctaccgtge ctectgageat ccggaacaac 3240
cactgggaca acagccccte tcctaatatg tacggecctga acaaagaagt cgtgeggeag 3300
ctgagcagaa gatacccaca gctgcctaga geccgtggeca caggcagagt gtacgacatg 3360
aataccggca cactgcggaa ctacgacccc agaatcaatc tggtgcccgt gaacagaagg 3420
ctgeecccacg ctetggttet gecaccacaat gagcaccctce agagegactt cagecagette 3480
gtgtccaagc tgaagggcag aaccgtgetg gttgtgggeg agaagetgte tgtgectgge 3540
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aagatggtgg actggctgag cgatagaccc gaggcecacct ttagagccag actggacctt 3600
ggaatccctg gegacgtgece caaatacgac atcatcttcg tgaacgtgeg gacgecctac 3660
aagtaccacc actaccagca gtgcgaggac cacgccatca agctgagcat gctgaccaag 3720
aaggcctgece tgcacctgaa tcctggegge acctgtgtgt ctatcggeta cggetatgece 3780
gacagagcca gecgagtctat catcggegee attgeccagac agttcaagtt cagcagagtg 3840
tgcaagccca agagcagect ggaagagaca gaggtgetgt tcgtgttcat cggetatgac 3900
cggaaggcecce gtacgcacaa tccttacaag ctttcatcaa ccttgaccaa catttataca 3960
ggttccagac tccacgaagce cggatgtgea ccctcatatc atgtggtgeg aggggatatt 4020
gccacggeca ccgaaggagt gattataaat gctgctaaca gcaaaggaca acctggegga 4080
ggggtgtgeg gagegetgta taagaaattc ccggaaaget tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggcece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgce 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcet ttccattgee gaagtataga atcactggtg tgcagaagat ccaatgectcc 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
caggtgctge aagtcgagge agacattcac gggceccgeect ctgtatctag ctcatcetgg 5220
tccattccte atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagcecgg ggcaacgtca gceccgagacta actcttactt cgcaaagagt 5340
atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
ccecgetecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcet cgaggegett 5520
accccgtcac gcactcctag caggtcggte tcgagaacca gectggtcectce caacccgeca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgecce cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
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ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgtteet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
gtggettctt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgecgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gcagtgecctt cagecgatcca gaacacgectce 6240
cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
ccecgtattgg attcggegge ctttaatgtg gaatgettca agaaatatge gtgtaataat 6360
gaatattggg aaacgtttaa agaaaacccc atcaggctta ctgaagaaaa cgtggtaaat 6420
tacattacca aattaaaagg accaaaagct gctgectcttt ttgcgaagac acataatttg 6480
aatatgttgc aggacatacc aatggacagg tttgtaatgg acttaaagag agacgtgaaa 6540
gtgactccag gaacaaaaca tactgaagaa cggcccaagg tacaggtgat ccaggctgece 6600
gatccgetag caacagegta tctgtgegga atccaccgag agetggttag gagattaaat 6660
gcggtcectge ttccgaacat tcatacactg tttgatatgt cggectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
gataaaagtg aggacgacgc catggetctg accgegttaa tgattctgga agacttaggt 6840
gtggacgecag agctgttgac getgattgag geggettteg gegaaattte atcaatacat 6900
ttgcccacta aaactaaatt taaattcgga geccatgatga aatctggaat gttcctcaca 6960
ctgtttgtga acacagtcat taacattgta atcgcaagca gagtgttgag agaacggcta 7020
accggatcac catgtgcagc attcattgga gatgacaata tcgtgaaagg agtcaaatcg 7080
gacaaattaa tggcagacag gtgcgccacc tggttgaata tggaagtcaa gattatagat 7140
gctgtggtgg gecgagaaage gecttattte tgtggagggt ttattttgtg tgactcegtg 7200
accggcacag cgtgecgtgt ggcagacccce ctaaaaagge tgtttaaget tggcaaacct 7260
ctggcagcag acgatgaaca tgatgatgac aggagaaggg cattgcatga agagtcaaca 7320
cgctggaacc gagtgggtat tctttcagag ctgtgcaagg cagtagaatc aaggtatgaa 7380
accgtaggaa cttccatcat agttatggcc atgactactc tagctagcag tgttaaatca 7440
ttcagctacc tgagagggge ccctataact ctctacgget aa 7482
<210> 10
211> 7482
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, C10 nsP coding sequence DNA
<400> 10
atggagaaag ttcacgttga catcgaggaa gacagcccat tcctcagage tttgcagcegg 60
agcttcccge agtttgaggt agaagccaag caggtcactg ataatgacca tgctaatgcece 120
agagcgtttt cgcatctgge ttcaaaactg atcgaaacgg aggtggaccc atccgacacg 180
atccttgaca ttggaagtgc gcccgeccge agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
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aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gccgtcatga gecgaccctga cctggaaact gagactatgt gecctccacga cgacgagteg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat acgcggttga cggaccgaca 480
agtctctatc accaagccaa taagggagtt agagtcgcct actggatagg ctttgacacc 540
acccctttta tgtttaagaa cttggectgga gcatatccat catactctac caactgggece 600
gacgaaaccg tgttaacggc tcgtaacata ggcctatgca gctctgacgt tatggagcegg 660
tcacgtagag ggatgtccat tcttagaaag aagtatttga aaccatccaa caatgttcta 720
ttctctgttg gectcgaccat ctaccacgag aagagggact tactgaggag ctggcacctg 780
ccgtctgtat ttcacttacg tggcaagcaa aattacacat gtcggtgtga gactatagtt 840
agttgcgacg ggtacgtcgt taaaagaata gctatcagtc caggcctgta tgggaagcecct 900
tcaggctatg ctgctacgat gcaccgecgag ggattcttgt gectgcaaagt gacagacaca 960
ttgaacgggg agagggtctce ttttccegtg tgcacgtatg tgccagetac attgtgtgac 1020
caaatgactg gcatactggc aacagatgtc agtgecggacg acgcgcaaaa actgetggtt 1080
gggctcaacc agcgtatagt cgtcaacggt cgcacccaga gaaacaccaa taccatgaaa 1140
aattaccttt tgcccgtagt ggcccaggea tttgectaggt gggcaaagga atataaggaa 1200
gatcaagaag atgaaaggcc actaggacta cgagatagac agttagtcat ggggtgttgt 1260
tgggctttta gaaggcacaa gataacatct atttataagc gcccggatac ccaaaccatc 1320
atcaaagtga acagcgattt ccactcattc gtgctgecca ggataggecag taacacattg 1380
gagatcggge tgagaacaag aatcaggaaa atgttagagg agcacaagga gccgtcacct 1440
ctcattaccg ccgaggacgt acaagaagct aagtgcgcag ccgatgagge taaggaggtg 1500
cgtgaagccg aggagttgeg cgcagetcta ccacctttgg cagetgatgt tgaggagcecce 1560
actctggaag ccgatgtcga cttgatgtta caagaggcetg gggecggete agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttcte cgcaggetgt actcaagagt gaaaaattat cttgcatcca ccctecteget 1740
gaacaagtca tagtgataac acactctggc cgaaaaggge gttatgecgt ggaaccatac 1800
catggtaaag tagtggtgcc agagggacat gcaatacccg tccaggactt tcaagectctg 1860
agtgaaagtg ccaccattgt gtacaacgaa cgtgagttcg taaacaggta cctgcaccat 1920
attgccacac atggaggagce gctgaacact gatgaagaat attacaaaac tgtcaagccc 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgegt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
tacgagagtc tgagaacacg accagccgcect ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggeaa gtectggecate attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggac tcagtgectct tgaatggatg caaacacccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcccaaaca gtgeggtttt 2460
tttaacatga tgtgcctgaa agtgcatttt aaccacgaga tttgcacaca agtcttccac 2520
aaaagcatct ctcgeccgttg cactaaatct gtgacttcgg tcgtctcaac cttgttttac 2580
gacaaaaaaa tgagaacgac gaatccgaaa gagactaaga ttgtgattga cactaccggce 2640



87

CN 117083071 A r# §|J % 33/147 1T
agtaccaaac ctaagcagga cgatctcatt ctcacttgtt tcagagggtg ggtgaagcag 2700
ttgcaaatag attacaaagg caacgaaata atgacggcag ctgcctctca agggcectgacc 2760
cgtaaaggtg tgtatgecegt tcggtacaag gtgaatgaaa atcctctgta cgcacccacc 2820
tcagaacatg tgaacgtcct actgacccge acggaggacc gecatcgtgtg gaaaacacta 2880
gcecggegacce catggataaa aacactgact geccaagtacce ctgggaattt cactgcecacg 2940
atagaggagt ggcaagcaga gcatgatgcc atcatgaggce acatcttgga gagaccggac 3000
cctaccgacg tcttccagaa taaggcaaac gtgtgttggg ccaaggettt agtgecggtg 3060
ctgaagaccg ctggcataga catgaccact gaacaatgga acactgtgga ttattttgaa 3120
acggacaaag ctcactcagc agagatagta ttgaaccaac tatgcgtgag gttctttgga 3180
ctcgatctgg actcecggtet attttectgea cccactgtte cgttatccat taggaataat 3240
cactgggata actcccecgte gectaacatg tacgggetga ataaagaagt ggtccgtcag 3300
ctctetegea ggtacccaca actgectegg gecagttgeca ctggaagagt ctatgacatg 3360
aacactggta cactgcgcaa ttatgatccg cgcataaacc tagtacctgt aaacagaaga 3420
ctgectecatg ctttagtect ccaccataat gaacacccac agagtgactt ttcttcatte 3480
gtcagcaaat tgaagggcag aactgtcctg gtggtcgggg aaaagttgtce cgtcccagge 3540
aaaatggttg actggttgtc agaccggect gaggcetacct tcagagectcg getggattta 3600
ggcatcccag gtgatgtgee caaatatgac ataatatttg ttaatgtgag gaccccctac 3660
aagtaccacc actaccagca gtgcgaggac cacgccatca agctgagcat gctgaccaag 3720
aaggcctgece tgcatctgaa tcccecggegga acctgtgtca gecataggtta tggttacget 3780
gacagggceca gegaaageat cattggtget atagegegge agttcaagtt ttcccgggta 3840
tgcaaaccga aatcctcact tgaagagacg gaagttctgt ttgtattcat cggctacgac 3900
agaaaggccce gtacgcacaa tccttacaag ctttcatcaa ccttgaccaa catttataca 3960
ggttccagac tccacgaagce cggatgtgea ccctcatatc atgtggtgeg aggggatatt 4020
gccacggeca ccgaaggagt gattataaat gectgctaaca gcaaaggaca acctggegga 4080
ggggtgtgeg gagegetgta taagaaattc ccggaaagcet tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgce 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcet ttccattgec gaagtataga atcactggtg tgcagaagat ccaatgectcce 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
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gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
caggtgctge aagtcgagge agacattcac gggceccgeect ctgtatctag ctcatcetgg 5220
tccattccte atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagecgg ggcaacgtca geccgagacta actcttactt cgcaaagagt 5340
atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
ccecgetecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcect cgaggegett 5520
accccgtcac gcactcctag caggtcggtce tcgagaacca gectggtcectce caacccgeca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgecce cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgtteet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
gtggettctt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgcgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gecagtgectt cagegatcca gaacacgectce 6240
cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
ccecgtattgg attcggegge ctttaatgtg gaatgettca agaagtacge ctgcaacaac 6360
gagtactggg agacattcaa agagaacccc atccggctga ccgaggaaaa cgtggtcaac 6420
tacatcacca agctgaaggg ccccaaagcc gecgetectgt ttgccaagac acacaacctg 6480
aacatgctgc aggacatccc catggacaga ttcgtgatgg acctgaagcecg ggacgtgaaa 6540
gtgacccctg gcaccaagca caccgaggaa cggcctaagg tgcaagtgat ccaggcecget 6600
gatcctctgg ccacagecta tctgtgtgge atccacagag aactcgtgeg gagactgaat 6660
gcegtgetge ttccgaacat tcatacactg tttgatatgt cggectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
gataaaagtg aggacgacgce catggetctg accgegetga tgattctgga agatctcegga 6840
gtggacgeeg agetgetgac actgattgaa gecgectttg gegagatcag cagceatccat 6900
ctgectacca agaccaagtt caagttcgge gecatgatga aatctggaat gttcctcaca 6960
ctgtttgtga acacagtcat taacattgta atcgcaagca gagtgttgag agaacggcta 7020
acaggcagcc cttgtgcage attcattgga gatgacaata tcgtgaaagg agtcaaatcg 7080
gacaaattaa tggcagacag gtgcgccacc tggttgaata tggaagtcaa gattatagat 7140
gctgtggtgg gecgagaaage gecttattte tgtggagggt ttattttgtg tgactcegtg 7200
accggcacag cgtgecgtgt ggcagacccce ctaaaaagge tgtttaaget tggcaaacct 7260
ctggcagcag acgatgaaca tgatgatgac aggagaaggg cattgcatga agagtcaaca 7320
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cgctggaacc gagtgggtat tctttcagag ctgtgcaagg cagtagaatc aaggtatgaa 7380
accgtaggaa cttccatcat agttatggecc atgactactc tagctagcag tgttaaatca 7440
ttcagctacc tgagagggge ccctataact ctctacgget aa 7482
210> 11
211> 7482
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, Cl1 nsP coding sequence DNA
<400> 11
atggagaaag ttcacgttga catcgaggaa gacagcccat tcctcagage tttgcagcegg 60
agcttcccge agtttgaggt agaagccaag caggtcactg ataatgacca tgctaatgcece 120
agagcgtttt cgcatctgge ttcaaaactg atcgaaacgg aggtggaccc atccgacacg 180
atccttgaca ttggaagtgc gcccgeccge agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gcecgtcatga gecgaccctga cctggaaact gagactatgt gectccacga cgacgagteg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat atgccgtgga tggccctaca 480
agcctgtacc accaggccaa caagggegtc agagtggect actggatcgg cttcgacacce 540
acacctttca tgttcaagaa cctggctgge gcecttacccca gectacagcac aaactgggece 600
gacgaaaccg tgttaacggc cagaaatatc ggcctgtgta gcagcgacgt gatggaaaga 660
tccagacggg gcatgagcat cctgcggaag aagtacctga agcctagcaa caacgtgetg 720
ttcagcgtgg gcagcaccat ctaccacgag aagagggacc tgctgeggag ctggecatcetg 780
ccttcegtgt ttcacctgag aggcaagcag aactacacct gtagatgcga gacaatcgtg 840
tcctgegacg getacgtggt caageggatc gecatttecte ctggectgta cggcaagect 900
tctggctatg ccgccaccat gcacagagaa ggetttctgt gttgcaaagt gaccgacaca 960
ctgaacggeg agegggtgte ctttecetgtg tgtacctatg tgecccgecac actgtgegat 1020
cagatgacag gcattctgge caccgacgtg tcagccgacg atgcccagaa actgetegtg 1080
ggcctgaacc agagaatcgt ggtcaacggcec agaacccagec ggaacaccaa caccatgaag 1140
aactacctgce tgcctgtggt ggeccaggee tttgeccagat gggeccaaaga gtacaaagag 1200
gatcaagagg acgagcggece cctgggectg agagatagac aactggtcat gggetgetge 1260
tgggccttca gaaggcacaa gatcaccagce atctacaagc ggcccgacac acagaccatc 1320
atcaaagtga acagcgactt ccacagcttc gtgetgecte ggatcggeag caacacactg 1380
gaaatcggcce tgcggacccg gatcagaaag atgctggaag aacacaaaga gccctctceca 1440
ctgatcaccg ccgaggatgt gcaagaggcc aaatgtgecg ccgacgagge taaagaagtg 1500
cgcgaagecg aggaactgag agccgcecactt cctecectetgg ccgecgatgt tgaagaaccce 1560
actctggaag ccgacgtcga cttgatgtta caagaggetg gggecggete agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttcte cgcaggetgt actcaagage gagaagctga gcectgcattca ccctetggece 1740
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gagcaagtga tcgtgatcac acacagcgge cggaagggea gatatgeegt ggaaccttat 1800
cacggcaagg tggtggtgee tgagggacac getattccag tgcaggactt tcaggecctg 1860
agcgagtctg ccaccatcgt gtacaacgag cgecgagttcg tgaacagata cctgcecaccac 1920
attgccacac acggcggage cctgaacacc gacgaagagt actacaagac cgtgaagccce 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgegt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
tacgagagtc tgagaacacg accagccgcect ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggecaa gtectggecate attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggat agegtgetge tgaacggetg caagcaccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcctaagea gtgeggette 2460
ttcaacatga tgtgcctgaa agtgcatttt aaccacgaga tttgcacaca agtcttccac 2520
aagagcatca gcagacggtg caccaagagc gtgaccageg tggtgtctac cctgttctac 2580
gacaagaaga tgcggacgac aaaccccaaa gagacaaaga tcgtcatcga caccaccggce 2640
agcaccaagc ctaagcagga cgatctgatc ctgacctget tcagaggctg ggtcaagcag 2700
ctgcagatcg actacaaggg caacgagatc atgaccgecg ctgectctca gggectgaca 2760
agaaaaggcg tgtacgccgt gecggtacaaa gtgaacgaga accctctgta cgcecccectacce 2820
agcgagcatg tgaatgtget getgaccegg accgaggacce ggatcgtttg gaaaacactg 2880
gceggegate cctggatcaa gaccctgaca gccaagtatc ccggcaactt caccgcecacce 2940
atcgaggaat ggcaggccga gcacgatgec atcatgegge acatcctgga aagacccgat 3000
cctaccgacg tgttccagaa caaggccaac gtgtgetggg ccaaagetct ggtgectgtg 3060
ctgaaaaccg ccggcatcga tatgaccacc gagcagtgga acaccgtgga ctacttcgag 3120
acagacaagg cccacagcgc cgagatcgtg ctgaatcage tgtgegtgeg gttettegge 3180
ctggatctgg atagecggeet gttectetget cctaccgtge ctectgageat ccggaacaac 3240
cactgggaca acagccccte tcctaatatg tacggectga acaaagaagt cgtgeggeag 3300
ctgagcagaa gatacccaca gctgcctaga geccgtggeca caggcagagt gtacgacatg 3360
aataccggca cactgcggaa ctacgacccc agaatcaatc tggtgcccgt gaacagaagg 3420
ctgeeccacg ctetggttet gecaccacaat gagcaccctce agagegactt cagecagette 3480
gtgtccaagc tgaagggcag aaccgtgetg gttgtgggecg agaagetgte tgtgectgge 3540
aagatggtgg actggctgag cgatagaccc gaggcecacct ttagagccag actggacctt 3600
ggaatccctg gegacgtgee caaatacgac atcatcttcg tgaacgtgeg gacgecctac 3660
aagtaccacc actaccagca gtgcgaggac cacgccatca agctgagcat gctgaccaag 3720
aaggcctgece tgcacctgaa tcctggegge acctgtgtgt ctatcggeta cggetatgece 3780
gacagagcca gcecgagtctat catcggegee attgeccagac agttcaagtt cagcagagtg 3840
tgcaagccca agagcagect ggaagagaca gaggtgetgt tcgtgttcat cggetatgac 3900
cggaaggccc gtacgcacaa cccctacaag ctgagcagca ccctgaccaa catctacacce 3960
ggcagcagac tgcacgaagce cggatgtgea ccctcatate atgtggtgeg aggggatatt 4020
gccacagcca cagaaggagt gattataaat gctgctaaca gcaaaggaca acctggegga 4080
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ggggtgtgeg gagegetgta taagaaattc ccggaaagcet tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgce 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcet ttccattgec gaagtataga atcactggtg tgcagaagat ccaatgectce 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
caggtgctge aagtcgagge agacattcac gggceccgecect ctgtatctag ctcatcetgg 5220
tccattccte atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagcgg ggcaacgtca geccgagacta actcttactt cgcaaagagt 5340
atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
ccecgetecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcect cgaggegett 5520
accccgtcac gcactcctag caggtcggte tcgagaacca gecctggtcectce caacccgceca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgecce cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgtteet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
gtggettctt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgcgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gecagtgecctt cagecgatcca gaacacgectce 6240
cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
ccecgtattgg attcggegge ctttaatgtg gaatgettca agaagtacge ctgcaacaac 6360
gagtactggg agacattcaa agagaacccc atccggctga ccgaggaaaa cgtggtcaac 6420
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tacatcacca agctgaaggg ccccaaagcc gecgetectgt ttgccaagac acacaacctg 6480
aacatgctgec aggacatccc catggacaga ttcgtgatgg acctgaagcecg ggacgtgaaa 6540
gtgacccctg gcaccaagca caccgaggaa cggcctaagg tgcaagtgat ccaggcecget 6600
gatcctctgg ccacagecta tctgtgtgge atccacagag aactcgtgeg gagactgaat 6660
gcecgtgetge ttccgaacat tcatacactg tttgatatgt cggectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
gataaaagtg aggacgacgce catggetctg accgegetga tgattctgga agatctcegga 6840
gtggacgeeg agetgetgac actgattgaa gecgectttg gegagatcag cagceatccat 6900
ctgcctacca agaccaagtt caagttcgge gecatgatga aatctggaat gttcctcaca 6960
ctgtttgtga acacagtcat taacattgta atcgcaagca gagtgttgag agaacggcta 7020
acaggcagcc cttgtgcage attcattgga gatgacaata tcgtgaaagg agtcaaatcg 7080
gacaaattaa tggcagacag gtgcgccacc tggttgaata tggaagtcaa gattatagat 7140
gctgtggtgg gecgagaaage gecttattte tgtggagggt ttattttgtg tgactcegtg 7200
accggcacag cgtgecgtgt ggcagacccce ctaaaaagge tgtttaaget tggcaaacct 7260
ctggcagcag acgatgaaca tgatgatgac aggagaaggg cattgcatga agagtcaaca 7320
cgctggaacc gagtgggtat tctttcagag ctgtgcaagg cagtagaatc aaggtatgaa 7380
accgtaggaa cttccatcat agttatggcc atgactactc tagctagcag tgttaaatca 7440
ttcagctacc tgagagggge ccctataact ctctacgget aa 7482
210> 12
211> 2513
212> PRT
<213> Artificial Sequence
220>
<223> Synthetic construct, C16 nsP-2A protein amino acid
220>
<221> misc feature
<222>  (1880) .. (1880)
<223> Xaa can be any naturally occurring amino acid
<400> 12
Met Glu Lys Val His Val Asp Ile Glu Glu Asp Ser Pro Phe Leu Arg
1 5 10 15
Ala Leu Gln Arg Ser Phe Pro Gln Phe Glu Val Glu Ala Lys Gln Val

20 25 30
Thr Asp Asn Asp His Ala Asn Ala Arg Ala Phe Ser His Leu Ala Ser
35 40 45
Lys Leu Ile Glu Thr Glu Val Asp Pro Ser Asp Thr Ile Leu Asp Ile
50 55 60
Gly Ser Ala Pro Ala Arg Arg Met Tyr Ser Lys His Lys Tyr His Cys
65 70 75 80



CN 117083071 A

.1l

%=

39/147

Ile

Ala

Asp

Glu

Gly

145

Ser

Gly

Pro

Asn

Met

225

Phe

Ser

Thr

Arg

Ala

305

Leu

Thr

Asp

Asn

Pro

Cys
Thr
Lys
Thr
130
Gln
Leu
Phe
Ser
Tle
210
Ser
Ser
Trp
Cys
Tle
290
Thr
Asn
Leu
Asp
Gly

370
Val

Pro
Lys
Lys
115

Glu

Val

Asp
Tyr
195
Gly
Ile
Val
His
Arg
275
Ala
Met
Gly
Cys
Ala
355

Arg

Val

Met
Leu
100
Met
Thr
Ala
His
Thr
180
Ser
Leu
Leu
Gly
Leu
260
Cys
Tle
His
Glu
Asp
340
Gln

Thr

Ala

Arg
85

Lys
Lys
Met
Val
Gln
165
Thr
Thr
Cys
Arg
Ser
245
Pro
Glu
Ser
Arg
Arg
325
Gln
Lys

Gln

Gln

Cys

Lys

Glu

Cys

Tyr

150

Ala

Pro

Asn

Ser

Lys

230

Thr

Ser

Thr

Pro

Glu

310

Val

Met

Leu

Arg

Ala

Ala
Asn
Leu
Leu
135
Gln

Asn

Phe

Ser
215
Lys
Tle
Val
Tle
Gly
295
Gly
Ser
Thr
Leu
Asn

375
Phe

Glu
Cys
Ala
120
His
Asp
Lys
Met
Ala
200
Asp
Tyr
Tyr
Phe
Val
280
Leu
Phe
Phe
Gly
Val
360

Thr

Ala

Asp
Lys
105
Ala
Asp
Val
Gly
Phe
185
Asp
Val
Leu
His
His
265
Ser
Tyr
Leu
Pro
Ile
345
Gly
Asn

Arg

93

Pro
90

Glu
Val
Asp
Tyr
Val
170
Lys
Glu
Met
Lys
Glu
250
Leu
Cys
Gly
Cys
Val
330
Leu
Leu

Thr

Trp

Asp

Ile

Met

Glu

Ala

155

Arg

Asn

Thr

Glu

Pro

235
Lys

Asp

Lys

Cys

315

Cys

Ala

Asn

Met

Ala

Arg

Thr

Ser

Ser

140

Val

Val

Leu

Val

220

Ser

Arg

Gly

Gly

Pro

300

Lys

Thr

Thr

Gln

Lys

380
Lys

Leu
Asp
Asp
125
Cys
Asp
Ala
Ala
Leu
205
Ser
Asn
Asp
Lys
Tyr
285
Ser
Val
Tyr
Asp
Arg
365

Asn

Glu

Tyr
Lys
110
Pro
Arg
Gly
Tyr
Gly
190
Thr
Arg
Asn
Leu
Gln
270
Val
Gly
Thr
Val
Val
350
Ile

Tyr

Tyr

Lys
95

Glu
Asp
Tyr
Pro
Trp
175
Ala
Ala
Arg
Val
Leu
255
Asn
Val
Tyr
Asp
Pro
335
Ser
Val

Leu

Lys

Tyr

Leu

Leu

Glu

Thr

160

Ile

Tyr

Arg

Gly

Leu

240

Tyr

Lys

Ala

Thr

320

Ala

Ala

Val

Leu

Glu
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385

Asp GIn Glu

Met
Lys
Ser
Arg
465
Leu
Ala
Leu
Met
Tle
545
Val
His
Gly
Gly
Thr
625
Tle
Thr

Arg

Gly

Gly
Arg
Phe
450
Thr
Ile
Lys
Ala
Leu
530
Lys
Leu
Pro
Arg
His
610
Ile
Ala
Val

Lys

Glu
690

Cys
Pro
435
Val
Arg
Thr
Glu
Ala
515
Gln
Val
Ser
Leu
Tyr
595
Ala
Val
Thr
Lys
Gln

675
Leu

Asp
Cys
420
Asp
Leu
Ile
Ala
Val
500
Asp
Glu
Thr
Pro
Ala
580
Ala
Ile
Tyr
His
Pro
660

Cys

Val

Glu
405
Trp
Thr
Pro
Arg
Glu
485
Arg
Val
Ala
Ser
Gln
565
Glu
Val
Pro
Asn
Gly
645
Ser

Val

Asp

390

Ala

Gln

Arg

Lys

470

Glu

Glu

Gly

Tyr

550

Ala

Gln

Glu

Val

Glu

630

Gly

Glu

Lys

Pro

Pro

Phe

Thr

Ile

455

Met

Val

Ala

Glu

Ala

535

Ala

Val

Val

Pro

Gln

615

Ala

His

Lys

Pro
695

Leu
Arg
Ile
440
Gly
Leu
Gln
Glu
Pro
520
Gly
Gly
Leu
Ile
Tyr
600
Asp
Glu
Leu
Asp
Glu

680
Phe

Gly
Arg
425
Tle
Ser
Glu
Glu
Glu
505
Thr
Ser
Glu
Lys
Val
585
His
Phe
Phe
Asn
Gly
665

Leu

His

94

Leu
410
His
Lys
Asn
Glu
Ala
490
Leu
Leu
Val
Asp
Ser
570
Tle
Gly
Gln
Val
Thr
650
Glu

Val

Glu

Lys
Val
Thr
His
475
Lys
Arg
Glu
Glu
Lys
555
Glu
Thr
Lys
Ala
Asn
635
Asp
Tyr

Thr

Phe

Asp
Ile
Asn
Leu
460
Lys
Cys
Ala
Ala
Thr
540
Ile
Lys
His
Val
Leu
620
Arg
Glu
Leu

Gly

Ala
700

Arg
Thr
Ser
445
Glu
Glu
Ala
Ala
Asp
525
Pro
Gly
Leu
Ser
Val
605
Ser
Tyr
Glu
Tyr
Leu

685
Tyr

Gln
Ser
430
Asp
Tle
Pro
Ala
Leu
510
Val
Arg
Ser
Ser
Gly
590
Val

Glu

Leu

Asp
670
Gly

Glu

Leu
415
Ile
Phe
Gly
Ser
Asp
495
Pro
Asp
Gly
Tyr
Cys
575
Arg
Pro
Ser
His
Tyr
655
Ile

Leu

Ser

400
Val

Tyr
His
Leu
Pro
480
Glu
Pro
Leu
Leu
Ala
560
Tle
Lys
Glu
Ala
His
640
Lys
Asp

Thr

Leu
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Arg
705
Gly
Lys
Ile
Val
Tyr
785
Ile
Gln
Glu
Lys
Arg
865
Ser
Trp
Ala
Tyr
Asn
945
Ala
Phe

Arg

Ala

Thr

Val

Lys

Arg

Asp

770

Ile

Ala

Cys

Ile

Ser

850

Thr

Thr

Val

Ala

Lys

930

Val

Gly

Thr

His

Asn

Arg
Pro
Asp
Asp
755
Ser
Asp
Ile
Gly
Cys
835
Val
Thr
Lys
Lys
Ala
915
Val
Leu
Asp

Ala

Ile
995

Val Cys Trp Ala Lys

Pro
Gly
Leu
740
Val
Val
Glu
Tle
Phe
820
Thr
Thr
Asn
Pro
Gln
900
Ser
Asn
Leu
Pro
Thr

980
Leu

Ala
Ser
725
Val
Lys
Leu
Ala
Arg
805
Phe
Gln
Ser
Pro
Lys
885
Leu
Gln
Glu
Thr
Trp
965

Ile

Glu

Ala
710
Gly
Val
Lys
Leu
Phe
790
Pro
Asn
Val
Val
Lys
870
Gln
Gln
Gly
Asn
Arg
950
Tle

Glu

Arg

Pro
Lys
Ser
Met
Asn
775
Ala
Lys
Met
Phe
Val
855
Glu
Asp
Tle
Leu
Pro
935
Thr
Lys

Glu

Pro

Tyr
Ser
Ala
Lys
760
Gly
Cys
Lys
Met
His
840
Ser
Thr
Asp
Asp
Thr
920
Leu
Glu

Thr

Trp

Asp Pro Thr Asp Val Phe

1000

Gln
Gly
Lys
745
Gly
Cys
His
Ala
Cys
825
Lys
Thr
Lys
Leu
Tyr
905
Arg
Tyr
Asp

Leu

Gln
985

95

Val
Tle
730
Lys
Leu
Lys
Ala
Val
810
Leu
Ser
Leu
Tle
Tle
890
Lys
Lys
Ala
Arg
Thr

970
Ala

Pro
715
Tle
Glu
Asp
His
Gly
795
Leu
Lys
Tle
Phe
Val
875
Leu
Gly
Gly
Pro
Tle
955

Ala

Glu

Thr

Lys

Asn

Val

Pro

780

Thr

Cys

Val

Ser

Tyr

860

Ile

Thr

Asn

Val

Thr

940

Val

Lys

His

Ile
Ser
Cys
Asn
765
Val
Leu
Gly
His
Arg
845
Asp
Asp
Cys
Glu
Tyr
925
Ser
Trp

Tyr

Asp

Gly
Ala
Ala
750
Ala
Glu
Arg
Asp
Phe
830
Arg
Lys
Thr
Phe
Ile
910
Ala
Glu
Lys

Pro

Ala
990

Gln Asn Lys

1005
Ala Leu Val Pro Val Leu Lys Thr

Val
Val
735
Glu
Arg
Thr
Ala
Pro
815
Asn
Cys
Lys
Thr
Arg
895
Met
Val
His
Thr
Gly

975
Ile

Tyr
720
Thr
Tle
Thr
Leu
Leu
800
Lys
His
Thr
Met
Gly
880
Gly
Thr
Arg
Val
Leu
960

Asn

Met
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Ala

Phe

Leu

Ser

Asn

Arg

Thr

Asp

Ala

Ser

Glu

Arg

Gly

Pro

Lys

Gly

Ser

Arg

Phe

1010
Gly
1025
Glu
1040
Cys
1055
Ala
1070
Ser
1085
Gln
1100
Gly
1115
Pro
1130
Leu
1145
Phe
1160
Lys
1175
Pro
1190
Asp
1205
Tyr
1220
Leu
1235
Gly
1250
Glu
1265
Val
1280
Val
1295

Ile

Thr

Val

Pro

Pro

Leu

Arg

Arg

Val

Val

Leu

Glu

Val

Lys

Ser

Thr

Ser

Cys

Phe

Asp

Asp

Arg

Thr

Ser

Ser

Val

Ile

Leu

Ser

Ser

Ala

Pro

Tyr

Met

Cys

Ile

Lys

Ile

Met

Lys

Phe

Val

Pro

Arg

Tyr

Asn

His

Lys

Val

Thr

Lys

His

Leu

Val

Ile

Pro

Gly

Thr

Ala

Phe

Pro

Asn

Asp

Leu

His

Leu

Pro

Phe

His

Thr

Ser

Gly

Lys

1015

Thr Glu Gln

1030
His
1045
Gly
1060
Leu
1075
Met
1090
Tyr
1105
Met
1120
Val
1135
Asn
1150
Lys
1165
Gly
1180
Arg
1195
Asp
1210
Tyr
1225
Lys
1240
Ile
1255
Ala
1270
Ser
1285
Asp
1300

Ser

Leu

Ser

Tyr

Pro

Asn

Pro

Glu

Gly

Lys

Ala

Ile

Gln

Lys

Gly

Ile

Ser

Arg

Ala

Ile

Gly

Gln

Thr

Val

His

Arg

Met

Arg

Ile

Gln

Ala

Tyr

Ala

Leu

Lys

96

Trp

Glu

Leu

Leu

Leu

Gly

Asn

Pro

Thr

Val

Leu

Phe

Cys

Cys

Gly

Arg

Glu

Ala

Asn

Ile

Asn

Asn

Pro

Thr

Arg

Gln

Val

Asp

Val

Glu

Leu

Tyr

Gln

Glu

Arg

1020
Thr
1035
Val
1050
Ser
1065
Asn
1080
Lys
1095
Arg
1110
Leu
1125
Arg
1140
Ser
1155
Leu
1170
Trp
1185
Leu
1200
Asn
1215
Asp
1230
His
1245
Ala
1260
Phe
1275
Thr
1290
Thr
1305

Val

Leu

Gly

His

Glu

Ala

Arg

Leu

Asp

Val

Leu

Gly

Val

His

Leu

Asp

Lys

Glu

His

Asp

Asn

Leu

Trp

Val

Val

Asn

Pro

Phe

Val

Ser

Ile

Arg

Ala

Asn

Arg

Phe

Val

Asn

Tyr

Gln

Phe

Asp

Val

Ala

Tyr

His

Ser

Gly

Asp

Pro

Thr

Ile

Pro

Ala

Ser

Leu

Pro
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Tyr Lys
1310
Leu His
1325
Asp Tle
1340
Ser Lys
1355
Lys Phe
1370
Ala Arg
1385
Gly Pro
1400
Leu Ala
1415
Asn Tyr
1430
Ser Gly
1445
Thr Ala
1460
Asp Lys
1475
Glu Ala
1490
Glu Pro
1505
Ala Gly
1520
Tyr Leu
1535
Glu Ile
1550
Val Cys
1565
Lys Cys
1580
Leu Pro

Leu

Glu

Ala

Gly

Pro

Leu

Asn

Glu

Lys

Asn

Leu

Lys

Val

Asp

Arg

Glu

Asn

Met

Pro

Cys

Ser

Ala

Thr

Gln

Glu

Val

Phe

Ala

Ser

Lys

Trp

Glu

Ala

Lys

Gly

Ala

Val

Leu

Ser

Gly

Ala

Pro

Ser

Lys

Asn

Tyr

Val

Asp

Thr

Glu

Glu

Glu

Gly

Thr

Met

Ile

Glu

Cys

Thr

Cys

Thr

Gly

Phe

Gly

Lys

Glu

Ala

Arg

Thr

Met

Ile

Leu

Tyr

Lys

Trp

Leu

Glu

Ile

Leu Thr Asn

1315
Ala
1330
Glu
1345
Gly
1360
Asp
1375
Ala
1390
Val
1405
Ser
1420
Ile
1435
Leu
1450
Asp
1465
Thr
1480
Cys
1495
Val
1510
Ser
1525
Phe
1540
Pro
1555
Gly
1570
Ser
1585
His

Pro

Gly

Gly

Leu

Ala

Ser

Ile

Pro

Thr

Ala

Leu

Ile

Arg

Thr

His

Val

Glu

Glu

Ala

Ser

Val

Val

Gln

Lys

Glu

Ala

Leu

Gln

Asp

Lys

Ser

Val

Ser

Gln

Ala

Ser

Ala

Met

97

Ile

Tyr

Ile

Cys

Pro

His

Val

Lys

Leu

Ser

Val

Glu

Asp

His

Asp

Ala

Thr

Met

Ser

Thr

Tyr

His

Ile

Gly

Ile

Ile

Glu

Ile

Ser

Leu

Ala

Ala

Asp

Pro

Gly

Ala

Glu

Ser

Thr

Pro

Thr
1320
Val
1335
Asn
1350
Ala
1365
Glu
1380
Ile
1395
Gly
1410
Val
1425
Thr
1440
Asn
1455
Ile
1470
Val
1485
Ser
1500
Lys
1515
Lys
1530
Lys
1545
Ala
1560
Ser
1575
Pro
1590
Glu

Gly

Val

Ala

Leu

Val

His

Asp

Asn

Gly

His

Tyr

Ala

Ser

Ser

Thr

Asp

Asn

Ile

Pro

Arg

Ser

Arg

Ala

Tyr

Gly

Ala

Lys

Asp

Ile

Leu

Cys

Arg

Val

Ser

Phe

Ile

Glu

Arg

Ser

Val

Arg

Gly

Asn

Lys

Lys

Val

Gln

Asn

Phe

Leu

Arg

Arg

Thr

Leu

Ser

Ala

Gln

Ser

Thr

Gln
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Arg

Phe

Cys

His

Pro

Gln

Glu

Leu

Ile

His

Leu

Asn

Pro

Arg

Thr

Arg

Ser

Arg

Gln

1595
Leu
1610
Pro
1625
Ser
1640
Pro
1655
Glu
1670
Pro
1685
Pro
1700
Ser
1715
His
1730
Ala
1745
Glu
1760
Ser
1775
Ala
1790
Thr
1805
Ser
1820
Glu
1835
Val
1850
Val
1865
Xaa
1880

Lys

Leu

Gln

Arg

Pro

Pro

Ile

Asp

Gly

Ser

Gly

Tyr

Pro

Arg

Leu

Glu

Ser

Ile

Arg

Ala

Pro

Pro

Lys

Ser

Leu

Ile

Gly

Pro

Asp

Ala

Phe

Arg

Thr

Val

Leu

Arg

Thr

Phe

Ser

Lys

Ile

Tyr

Ala

Ile

Ile

Pro

Pro

Phe

Ser

Ala

Thr

Pro

Ser

Glu

Thr

Arg

Asp

Tyr

Leu

Leu

Glu

Thr

Glu

Thr

Ser

Asp

Val

Lys

Val

Ser

Thr

Ala

Ser

Glu

Ala

1600
Pro
1615
Arg
1630
Phe
1645
Val
1660
Asn
1675
Glu
1690
Glu
1705
His
1720
Val
1735
Val
1750
Thr
1765
Ser
1780
Phe
1795
Leu
1810
Pro
1825
Leu
1840
Leu
1855
Glu
1870
Gly
1885

Glu

Ile

Ser

Glu

Gln

Asp

Glu

Gln

Ser

Asp

Ser

Met

Arg

Ala

Pro

Thr

Val

Phe

Ala

Gln

Thr

Pro

Thr

Ser

Glu

Glu

Val

Ser

Ser

Gly

Glu

Asn

Pro

Gly

Pro

Ser

Glu

98

Ile

Gly

Lys

Pro

Thr

Thr

Glu

Leu

Ser

Leu

Ala

Phe

Pro

Ser

Val

Ser

Asn

Ala

Ile

Thr

Val

Val

Pro

Glu

Arg

Asp

Gln

Ser

Ser

Thr

Leu

Pro

Arg

Asn

Arg

Pro

Phe

Phe

1605
Val
1620
Gln
1635
Pro
1650
Val
1665
Gly
1680
Thr
1695
Ser
1710
Val
1725
Trp
1740
Ile
1755
Ser
1770
Ala
1785
His
1800
Ala
1815
Arg
1830
Thr
1845
Pro
1860
Val
1875
Ser
1890

Cys

Lys

Ala

Asp

Thr

Arg

Ile

Glu

Ser

Leu

Ala

Arg

Pro

Cys

Val

Pro

Gly

Ala

Ser

Ser

Ile

Tyr

Glu

Pro

Thr

Ser

Ala

Ile

Asp

Glu

Pro

Ala

Ser

Ile

Ser

Val

Gln

Asp

Ser

Gln

Ile

Thr

Glu

Pro

Leu

Asp

Pro

Thr

Thr

Val

Pro

Arg

Thr

Arg

Asn

Gln

Thr
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Gly Gln
1895
Ser Glu
1910
Pro Arg
1925
Gln Leu
1940
Lys Val
1955
Gly Leu
1970
Arg Thr
1985
Ala Phe
2000
Leu Lys
2015
Glu Tyr
2030
Leu Asp
2045
Lys Lys
2060
Ser Ala
2075
Lys Arg
2090
Asp Ser
2105
Asn Asn
2120
Thr Glu
2135
Lys Ala
2150
Gln Asp
2165
Val Lys

Gly

Val

Leu

Asn

Glu

Gly

Leu

Ser

Glu

Asp

Thr

His

Ile

Asn

Ala

Glu

Glu

Ala

Ile

Val

His

Val

Asp

Pro

Asn

His

His

Ser

Asn

Ala

Ala

Ser

Gln

Cys

Ala

Tyr

Asn

Ala

Pro

Thr

Leu

Leu

Gln

Thr

Met

Tyr

Pro

Pro

Phe

Tyr

Ser

Tyr

Asn

Asn

Phe

Trp

Val

Leu

Met

Pro

Gln

Glu

Glu

Pro

Lys

Leu

Val

Lys

Pro

Leu

Phe

Leu

Thr

Val

Asn

Glu

Val

Phe

Asp

Gly

Gln
1900
Arg
1915
Lys
1930
Ala
1945
Ala
1960
Lys
1975
Pro
1990
Val
2005
Thr
2020
Asp
2035
Cys
2050
Glu
2065
Leu
2080
Thr
2095
Val
2110
Thr
2125
Asn
2140
Ala
2155
Arg
2170
Thr

Lys

Thr

Glu

Asn

Ile

Ala

Leu

Ala

Val

Met

Pro

Pro

Gln

Gln

Glu

Phe

Tyr

Lys

Phe

Lys

Ser

Glu

Glu

Arg

Thr

Glu

Tyr

Val

Ala

Val

Ala

Thr

Asn

Met

Cys

Lys

Ile

Thr

Val

His

99

Val

Leu

Leu

Ser

Ala

Gly

Ser

Glu

Ser

Asp

Lys

Ile

Val

Arg

Phe

Glu

Thr

His

Met

Thr

Arg

Glu

Leu

Arg

Arg

Lys

Ser

Ala

Tyr

Gly

Leu

Arg

Leu

Glu

Lys

Asn

Lys

Asn

Asp

Glu

Gln
1905
Ile
1920
Arg
1935
Tyr
1950
Arg
1965
Val
1980
Ser
1995
Cys
2010
Cys
2025
Ala
2040
Arg
2055
Ser
2070
Ala
2085
Leu
2100
Lys
2115
Pro
2130
Leu
2145
Leu
2160
Leu
2175
Glu

Thr

Ser

Lys

Gln

Ile

Glu

Val

Asn

Ile

Ser

Ser

Ala

Ala

Pro

Tyr

Ile

Lys

Asn

Lys

Arg

Val

Tyr

Lys

Ser

Leu

Cys

Asn

Ala

Ile

Cys

Phe

Val

Ala

Val

Ala

Arg

Gly

Met

Arg

Pro

Leu

Ala

Leu

Arg

Gln

Tyr

Arg

Met

Pro

Cys

Pro

Pro

Thr

Leu

Cys

Leu

Pro

Leu

Asp

Lys



CN 117083071 A

FF

.1l

%=

46/147 T

Val

Cys

Leu

Asp

Glu

Ala

Glu

Ile

Lys

Ile

Pro

Lys

Met

Tyr

Ala

Lys

Ala

Ser

Thr

2180
Gln
2195
Gly
2210
Pro
2225
Ala
2240
Thr
2255
Leu
2270
Leu
2285
His
2300
Ser
2315
Val
2330
Cys
2345
Ser
2360
Glu
2375
Phe
2390
Cys
2405
Pro
2420
Leu
2435
Glu
2450
Ser
2465

Val

Ile

Asn

Ile

Asp

Thr

Leu

Leu

Gly

Ile

Ala

Asp

Val

Cys

Arg

Leu

His

Leu

Ile

Ile

His

Ile

Ile

Ile

Ala

Thr

Pro

Met

Ala

Ala

Lys

Lys

Gly

Val

Ala

Glu

Cys

Ile

Gln

Arg

His

Ala

Ala

Leu

Leu

Thr

Phe

Ser

Phe

Leu

Ile

Gly

Ala

Ala

Glu

Lys

Val

Ala

Glu

Thr

Glu

Ser

Met

Ile

Lys

Leu

Ile

Met

Ile

Phe

Asp

Ser

Ala

Met

2185

Ala Asp Pro

2200
Leu
2215
Leu
2230
His
2245
Phe
2260
Ile
2275
Glu
2290
Thr
2305
Thr
2320
Val
2335
Gly
2350
Ala
2365
Asp
2380
Ile
2395
Pro
2410
Asp
2425
Thr
2440
Val
2455
Ala
2470

Val

Phe

Phe

Asp

Leu

Ala

Lys

Leu

Leu

Asp

Asp

Ala

Leu

Leu

Glu

Arg

Glu

Met

Arg

Asp

Gln

Lys

Glu

Ala

Phe

Phe

Asp

Arg

Val

Cys

Lys

His

Trp

Ser

Thr

100

Leu

Arg

Met

Pro

Ser

Phe

Lys

Val

Glu

Asn

Cys

Val

Asp

Arg

Asp

Asn

Thr

Ala

Leu

Ser

Gly

Glu

Leu

Gly

Phe

Asn

Ile

Ala

Gly

Ser

Leu

Asp

Arg

Tyr

Leu

2190
Thr
2205
Asn
2220
Ala
2235
Asp
2250
Asp
2265
Gly
2280
Glu
2295
Gly
2310
Thr
2325
Leu
2340
Val
2355
Thr
2370
Glu
2385
Val
2400
Phe
2415
Asp
2430
Val
2445
Glu
2460
Ala
2475

Ala

Ala

Glu

Cys

Asp

Val

Ile

Ala

Val

Thr

Lys

Trp

Lys

Thr

Lys

Arg

Gly

Thr

Ser

Val

Ala

Ser

Met

Ile

Gly

Gly

Leu

Ala

Gly

Leu

Ile

Val

Ser

Leu

Leu

Phe

Leu

Met

Ala

Ser

Met

Asn

Ser

Val

Asn

Pro

Thr

Gly

Arg

Leu

Gly

Val
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Lys Ser Phe Ser Tyr Leu Arg Gly Ala Pro Ile Thr Leu Tyr Gly

2480 2485 2490
Ser Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu

2495 2500 2505
Glu Asn Pro Gly Pro

2510
210> 13
211> 7539
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, C16 nsP-2A coding sequence DNA
<400> 13
atggagaaag ttcacgttga catcgaggaa gacagcccat tcctcagage tttgcagcegg 60
agcttcccge agtttgaggt agaagccaag caggtcactg ataatgacca tgctaatgcece 120
agagcgtttt cgcatctgge ttcaaaactg atcgaaacgg aggtggaccc atccgacacg 180
atccttgaca ttggaagtgc gcccgeccge agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gcecgtcatga gecgaccctga cctggaaact gagactatgt gectccacga cgacgagteg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat acgcggttga cggaccgaca 480
agtctctatc accaagccaa taagggagtt agagtcgcct actggatagg ctttgacacc 540
acccctttta tgtttaagaa cttggectgga gcatatccat catactctac caactgggece 600
gacgaaaccg tgttaacggc tcgtaacata ggcctatgca gctctgacgt tatggagcegg 660
tcacgtagag ggatgtccat tcttagaaag aagtatttga aaccatccaa caatgttcta 720
ttctctgttg gectcgaccat ctaccacgag aagagggact tactgaggag ctggcacctg 780
ccgtctgtat ttcacttacg tggcaagcaa aattacacat gtcggtgtga gactatagtt 840
agttgcgacg ggtacgtcgt taaaagaata gctatcagtc caggcctgta tgggaagcecct 900
tcaggctatg ctgctacgat gcaccgecgag ggattcttgt getgcaaagt gacagacaca 960
ttgaacgggg agagggtctce ttttccegtg tgcacgtatg tgccagetac attgtgtgac 1020
caaatgactg gcatactggc aacagatgtc agtgecggacg acgecgcaaaa actgetggtt 1080
gggctcaacc agcgtatagt cgtcaacggt cgcacccaga gaaacaccaa taccatgaaa 1140
aattaccttt tgcccgtagt ggcccaggea tttgctaggt gggcaaagga atataaggaa 1200
gatcaagaag atgaaaggcc actaggacta cgagatagac agttagtcat ggggtgttgt 1260
tgggetttta gaaggcacaa gataacatct atttataagc gcccggatac ccaaaccatc 1320
atcaaagtga acagcgattt ccactcattc gtgctgecca ggataggecag taacacattg 1380
gagatcggge tgagaacaag aatcaggaaa atgttagagg agcacaagga gccgtcacct 1440
ctcattaccg ccgaggacgt acaagaagct aagtgcgcag ccgatgagge taaggaggtg 1500
cgtgaagccg aggagttgeg cgcagetcta ccacctttgg cagetgatgt tgaggagcecce 1560
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actctggaag ccgatgtcga cttgatgtta caagaggcetg gggecggete agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttcte cgcaggetgt actcaagagt gaaaaattat cttgcatcca ccctecteget 1740
gaacaagtca tagtgataac acactctggc cgaaaaggge gttatgecgt ggaaccatac 1800
catggtaaag tagtggtgcc agagggacat gcaatacccg tccaggactt tcaagectctg 1860
agtgaaagtg ccaccattgt gtacaacgaa cgtgagttcg taaacaggta cctgcaccat 1920
attgccacac atggaggagce gctgaacact gatgaagaat attacaaaac tgtcaagccc 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgecgt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
tacgagagtc tgagaacacg accagccgcet ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggecaa gtectggecate attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggac tcagtgetct tgaatggatg caaacaccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcccaaaca gtgeggtttt 2460
tttaacatga tgtgcctgaa agtgcatttt aaccacgaga tttgcacaca agtcttccac 2520
aaaagcatct ctcgeccgttg cactaaatct gtgacttcgg tcgtctcaac cttgttttac 2580
gacaaaaaaa tgagaacgac gaatccgaaa gagactaaga ttgtgattga cactaccggce 2640
agtaccaaac ctaagcagga cgatctcatt ctcacttgtt tcagagggtg ggtgaagcag 2700
ttgcaaatag attacaaagg caacgaaata atgacggcag ctgcctctca agggcectgacc 2760
cgtaaaggtg tgtatgececgt tcggtacaag gtgaatgaaa atcctctgta cgcacccacc 2820
tcagaacatg tgaacgtcct actgacccge acggaggacc gecatcgtgtg gaaaacacta 2880
gcecggegacce catggataaa aacactgact geccaagtacce ctgggaattt cactgcecacg 2940
atagaggagt ggcaagcaga gcatgatgcc atcatgaggec acatcttgga gagaccggac 3000
cctaccgacg tcttccagaa taaggcaaac gtgtgttggg ccaaggettt agtgecggtg 3060
ctgaagaccg ctggcataga catgaccact gaacaatgga acactgtgga ttattttgaa 3120
acggacaaag ctcactcagc agagatagta ttgaaccaac tatgcgtgag gttctttgga 3180
ctcgatctgg actcecggtet attttetgea cccactgtte cgttatccat taggaataat 3240
cactgggata actcccecgte gectaacatg tacgggetga ataaagaagt ggtccgtcag 3300
ctctectegea ggtacccaca actgectegg gecagttgeca ctggaagagt ctatgacatg 3360
aacactggta cactgcgcaa ttatgatccg cgcataaacc tagtacctgt aaacagaaga 3420
ctgectecatg ctttagtect ccaccataat gaacacccac agagtgactt ttcttcatte 3480
gtcagcaaat tgaagggcag aactgtcctg gtggtcgggg aaaagttgtce cgtcccagge 3540
aaaatggttg actggttgtc agaccggect gaggcetacct tcagagectcg getggattta 3600
ggcatcccag gtgatgtgee caaatatgac ataatatttg ttaatgtgag gaccccatat 3660
aaataccatc actatcagca gtgtgaagac catgccatta agcttagcat gttgaccaag 3720
aaagcttgtc tgcatctgaa tcccggegga acctgtgtca gcataggtta tggttacget 3780
gacagggceca gegaaageat cattggtget atagegegge agttcaagtt ttccecgggta 3840
tgcaaaccga aatcctcact tgaagagacg gaagttctgt ttgtattcat tgggtacgat 3900
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cgcaaggecce gtacgcacaa tccttacaag ctttcatcaa ccttgaccaa catttataca 3960
ggttccagac tccacgaagce cggatgtgea ccctcatate atgtggtgeg aggggatatt 4020
gccacggeca ccgaaggagt gattataaat gectgctaaca gcaaaggaca acctggegga 4080
ggggtgtgeg gagegetgta taagaaattc ccggaaaget tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgc 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcet ttccattgec gaagtataga atcactggtg tgcagaagat ccaatgectce 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
caggtgctge aagtcgagge agacattcac gggceccgecect ctgtatctag ctcatcetgg 5220
tccattccte atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagcecgg ggcaacgtca geccgagacta actcttactt cgcaaagagt 5340
atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
cccgeteecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcect cgaggegett 5520
accccgtcac gcactcctag caggtcggte tcgagaacca gecctggtcectce caacccgeca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgece cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgtteet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
gtggettectt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgcgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gecagtgecctt cagegatcca gaacacgectce 6240
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cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
ccecgtattgg attcggegge ctttaatgtg gaatgettca agaaatatge gtgtaataat 6360
gaatattggg aaacgtttaa agaaaacccc atcaggctta ctgaagaaaa cgtggtaaat 6420
tacattacca aattaaaagg accaaaagct gctgectcttt ttgcgaagac acataatttg 6480
aatatgttgc aggacatacc aatggacagg tttgtaatgg acttaaagag agacgtgaaa 6540
gtgactccag gaacaaaaca tactgaagaa cggcccaagg tacaggtgat ccaggctgece 6600
gatccgetag caacagegta tctgtgegga atccaccgag agetggttag gagattaaat 6660
gcggtcecectge ttccgaacat tcatacactg tttgatatgt cggectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
gataaaagtg aggacgacgc catggetctg accgegttaa tgattctgga agacttaggt 6840
gtggacgcag agctgttgac getgattgag geggettteg gegaaattte atcaatacat 6900
ttgcccacta aaactaaatt taagttcgge geccatgatga agtccggeat gtttctgace 6960
ctgttcgtga acaccgtgat caacatcgtg atcgccagec gggtgectgag agagagactg 7020
acaggatctc cttgegeecge cttcatcgge gacgacaata tcgtgaaggg cgtgaagtcece 7080
gacaagctga tggccgatag atgcgccacc tggctgaaca tggaagtgaa gatcatcgac 7140
gcegtegtgg gegagaagge cccttatttt tgeggegget tcatcctgtg cgacagegtg 7200
acaggcacag cctgcagagt tgccgatcct ctgaagegge tgttcaaget gggaaaacct 7260
ctggccecgeecg acgacgagca cgacgacgat agacgtagag ccctgcacga ggaatccacce 7320
agatggaaca gagtgggcat cctgagcgag ctgtgcaagg ccgtggaaag cagatacgag 7380
acagtgggca ccagcatcat tgtgatggca atgaccacac tggccagcag cgtgaaaagce 7440
ttcagctacc taaggggcgce ccctatcaca ctgtacgget ctggecgaagg cagaggcage 7500
cttctgacat gtggcgacgt ggaagagaac cccggacct 7539
210> 14
211> 128
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, Cl6 subgenomic promoter DNA
<400> 14
acttccatca tagttatggc catgactact ctagctagca gtgttaaatc attcagctac 60
ctgagagggg cccctataac tctctacggce taacctgaat ggactacgac atagtctagt 120
ccgccaag 128
<210> 15
211> 2751
212> PRT
<213> Artificial Sequence
220>
<223> Synthetic construct, C16 nsP-2A-eGFP protein
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221>
222>
223>
<400>
Met Glu
1

Ala Leu

Thr Asp

Lys Leu
50

Gly Ser

65

Ile Cys

Ala Thr

Asp Lys

Glu Thr
130

Gly Gln

145

Ser Leu

Gly Phe

Pro Ser

Asn Tle
210

Met Ser

225

Phe Ser

Ser Trp

Thr Cys

misc_feature
(1880) . . (1880)

Xaa can be any naturally

15
Lys

Gln
Asn
35

Tle
Ala
Pro
Lys
Lys
115
Glu
Val
Tyr
Asp
Tyr
195
Gly
Tle
Val
His

Arg

Val
Arg
20

Asp
Glu
Pro
Met
Leu
100
Met
Thr
Ala
His
Thr
180
Ser
Leu
Leu
Gly
Leu

260
Cys

His
5
Ser
His
Thr
Ala
Arg
85
Lys
Lys
Met
Val
Gln
165
Thr

Thr

Cys

Ser
245

Pro

Glu

Val
Phe
Ala
Glu
Arg
70

Cys
Lys
Glu
Cys
Tyr
150
Ala
Pro
Asn
Ser
Lys
230
Thr

Ser

Thr

Asp
Pro
Asn
Val
55

Arg
Ala
Asn
Leu
Leu
135
Gln

Asn

Phe

Ser
215
Lys
Tle

Val

Ile

Ile
Gln
Ala
40

Asp
Met
Glu
Cys
Ala
120
His
Asp
Lys
Met
Ala
200
Asp
Tyr
Tyr

Phe

Val

occurring amino

Glu
Phe
25

Arg

Pro

Tyr

Lys
105
Ala

Asp

Val

Gly

Phe

185

Asp

Val

Leu

His

His

265

Ser

105

Glu
10

Glu
Ala
Ser
Ser
Pro
90

Glu
Val
Asp
Tyr
Val
170
Lys
Glu
Met
Lys
Glu
250

Leu

Cys

Asp
Val
Phe
Asp
Lys
75

Asp
Ile
Met
Glu
Ala
155
Arg
Asn
Thr
Glu
Pro
235
Lys

Arg

Asp

Ser
Glu
Ser
Thr
60

His
Arg
Thr
Ser
Ser
140
Val
Val
Leu
Val
Arg
220
Ser
Arg

Gly

Gly

acid

Pro Phe

Ala Lys
30

His Leu

45

Ile Leu

Lys Tyr

Leu Tyr

Asp Lys
110
Asp Pro

125
Cys Arg

Asp Gly

Ala Tyr

Ala Gly
190

Leu Thr

205

Ser Arg

Asn Asn

Asp Leu

Lys Gln

270
Tyr Val

Leu
15

Gln
Ala
Asp
His
Lys
95

Glu
Asp
Tyr
Pro
Trp
175
Ala
Ala
Arg
Val
Leu
255

Asn

Val

Val

Ser

Ile

Cys

80

Tyr

Leu

Leu

Glu

Thr

160

Ile

Tyr

Arg

Gly

Leu

240

Tyr

Lys
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Arg
Ala
305
Leu
Thr
Asp
Asn
Pro
385
Asp
Met
Lys
Ser
Arg
465
Leu
Ala
Leu
Met
Ile
545

Val

His

Ile
290
Thr
Asn
Leu
Asp
Gly
370
Val
Gln
Gly
Arg
Phe
450
Thr
Ile
Lys
Ala
Leu
530
Lys

Leu

Pro

275
Ala

Met
Gly
Cys
Ala
355
Arg
Val
Glu
Cys
Pro
435
Val
Arg
Thr
Glu
Ala
515
Gln
Val

Ser

Leu

Ile
His
Glu
Asp
340
Gln
Thr
Ala
Asp
Cys
420
Asp
Leu
Ile
Ala
Val
500
Asp
Glu
Thr

Pro

Ala
580

Ser
Arg
Arg
325
Gln
Lys
Gln
Gln
Glu
405
Trp
Thr
Pro
Arg
Glu
485
Arg
Val
Ala
Ser
Gln

565
Glu

Pro
Glu
310
Val
Met
Leu
Arg
Ala
390
Arg
Ala
Gln
Arg
Lys
470
Asp
Glu
Glu
Gly
Tyr
550

Ala

Gln

Gly
295
Gly
Ser
Thr
Leu
Asn
375
Phe
Pro
Phe
Thr
Tle
455
Met
Val
Ala
Glu
Ala
535
Ala

Val

Val

280
Leu

Phe
Phe
Gly
Val
360
Thr
Ala
Leu
Arg
Ile
440
Gly
Leu
Gln
Glu
Pro
520
Gly
Gly

Leu

Ile

Tyr
Leu
Pro
Tle
345
Gly
Asn
Arg
Gly
Arg
425
Tle
Ser
Glu
Glu
Glu
505
Thr
Ser
Glu

Lys

Val
585

106

Gly
Cys
Val
330
Leu
Leu
Thr
Trp
Leu
410
His
Lys
Asn
Glu
Ala
490
Leu
Leu
Val
Asp
Ser

570
Ile

Lys
Cys
315
Cys
Ala
Asn
Met
Ala
395
Arg
Lys
Val
Thr
His
475
Lys
Arg
Glu
Glu
Lys
555

Glu

Thr

Pro
300
Lys
Thr
Thr
Gln
Lys
380
Lys
Asp
Ile
Asn
Leu
460
Lys
Cys
Ala
Ala
Thr
540
Ile

Lys

His

285

Ser
Val
Tyr
Asp
Arg
365
Asn
Glu
Arg
Thr
Ser
445
Glu
Glu
Ala
Ala
Asp
525
Pro
Gly

Leu

Ser

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

Ser

Gly
590

Tyr
Asp
Pro
335
Ser
Val
Leu
Lys
Leu
415
Ile
Phe
Gly
Ser
Asp
495
Pro
Asp
Gly
Tyr
Cys

575
Arg

Ala
Thr
320
Ala
Ala
Val
Leu
Glu
400
Val
Tyr
His
Leu
Pro
480
Glu
Pro
Leu
Leu
Ala
560

Ile

Lys
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Gly
Gly
Thr
625
Ile
Thr
Arg
Gly
Arg
705
Gly
Lys
Ile
Val
Tyr
785
Ile
Gln
Glu
Lys
Arg
865

Ser

Trp

Arg
His
610
Tle
Ala
Val
Lys
Glu
690
Thr
Val
Lys
Arg
Asp
770
Tle
Ala
Cys
Tle
Ser
850
Thr

Thr

Val

Tyr
595
Ala
Val
Thr
Lys
Gln
675
Leu
Arg
Pro
Asp
Asp
755
Ser
Asp
Ile
Gly
Cys
835
Val
Thr

Lys

Lys

Ala

Ile

Tyr

His

Pro

660

Cys

Val

Pro

Gly

Leu

740

Val

Val

Glu

Ile

Phe

820

Thr

Thr

Asn

Pro

Gln

Val
Pro
Asn
Gly
645
Ser
Val
Asp
Ala
Ser
725
Val
Lys
Leu
Ala
Arg
805
Phe
Gln
Ser
Pro
Lys

885
Leu

Glu
Val
Glu
630
Gly
Glu
Lys
Pro
Ala
710
Gly
Val
Lys
Leu
Phe
790
Pro
Asn
Val
Val
Lys
870

Gln

Gln

Pro
Gln
615
Arg
Ala
His
Lys
Pro
695
Pro
Lys
Ser
Met
Asn
775
Ala
Lys
Met
Phe
Val
855
Glu

Asp

Ile

Tyr
600
Asp
Glu
Leu
Asp
Glu
680
Phe
Tyr
Ser
Ala
Lys
760
Gly
Cys
Lys
Met
His
840
Ser
Thr

Asp

Asp

His Gly Lys

Phe

Phe

Asn

Gly

665

Leu

His

Gln

Gly

Lys

745

Gly

Cys

His

Ala

Cys

825

Lys

Thr

Lys

Leu

Tyr

107

Gln

Val

Thr

650

Glu

Val

Glu

Val

Ile

730

Lys

Leu

Lys

Ala

Val

810

Leu

Ser

Leu

Ile

Ile

890
Lys

Ala
Asn
635
Asp
Tyr
Thr
Phe
Pro
715
Tle
Glu
Asp
His
Gly
795
Leu
Lys
Tle
Phe
Val
875

Leu

Gly

Val
Leu
620
Arg
Glu
Leu
Gly
Ala
700
Thr
Lys
Asn
Val
Pro
780
Thr
Cys
Val
Ser
Tyr
860
Tle

Thr

Asn

Val
605
Ser
Tyr
Glu
Tyr
Leu
685
Tyr
Ile
Ser
Cys
Asn
765
Val
Leu
Gly
His
Arg
845
Asp
Asp

Cys

Glu

Val

Glu

Leu

Tyr

Asp

670

Gly

Glu

Gly

Ala

Ala

750

Ala

Glu

Arg

Asp

Phe

830

Arg

Lys

Thr

Phe

Ile

Pro
Ser
His
Tyr
655
Tle
Leu
Ser
Val
Val
735
Glu
Arg
Thr
Ala
Pro
815
Asn
Cys
Lys
Thr
Arg

895
Met

Glu
Ala
His
640
Lys
Asp
Thr
Leu
Tyr
720
Thr
Tle
Thr
Leu
Leu
800
Lys
His
Thr
Met
Gly
880

Gly

Thr
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Ala

Tyr

Asn

945

Ala

Phe

Arg

Ala

Ala

Phe

Leu

Ser

Asn

Arg

Thr

Asp

Ala

Ser

Glu

Arg

Ala
Lys
930
Val
Gly

Thr

His

Ala
915
Val
Leu
Asp

Ala

Ile
995

900

Ser

Asn

Leu

Pro

Thr

980
Leu

Gln
Glu
Thr
Trp
965

Ile

Glu

Gly
Asn
Arg
950

Ile

Glu

Leu Thr

9

920
Pro Leu T

935

Thr Glu A

Lys Thr

Glu Trp G
985
Arg Pro Asp Pro Thr Asp Val Phe
1000

Asn Val Cys Trp Ala Lys

1010
Gly
1025
Glu
1040
Cys
1055
Ala
1070
Ser
1085
Gln
1100
Gly
1115
Pro
1130
Leu
1145
Phe
1160
Lys
1175
Pro
1190

Ile

Thr

Val

Pro

Pro

Leu

Arg

Arg

Val

Val

Leu

Glu

Asp

Asp

Arg

Thr

Ser

Ser

Val

Ile

Leu

Ser

Ser

Ala

Met

Lys

Phe

Val

Pro

Arg

Tyr

Asn

His

Lys

Val

Thr

Thr

Ala

Phe

Pro

Asn

Arg

Asp

Leu

His

Leu

Pro

Phe

1015
Thr
1030
His
1045
Gly
1060
Leu
1075
Met
1090
Tyr
1105
Met
1120
Val
1135
Asn
1150
Lys
1165
Gly
1180
Arg
1195

Ala

Glu

Ser

Leu

Ser

Tyr

Pro

Asn

Pro

Glu

Gly

Lys

Ala

Arg

Leu

05

yr Ala

sp Arg

Thr

Lys Gly

Pro

Ile

Val

Thr

925

940

955

970

1n Ala

Ala

Glu His

Leu Val Pro

Gln

Ala

Asp

Ile

Gly

Gln

Thr

Val

His

Arg

Met

Arg

108

Trp

Glu

Leu

Arg

Leu

Leu

Gly

Asn

Pro

Thr

Val

Leu

Asn

Ile

Asp

Asn

Asn

Pro

Thr

Arg

Gln

Val

Asp

Asp

Val

Lys

10

91

99

05

0

Tyr Ala Val

Ser Glu His

Trp Lys Thr

Tyr Pro Gly

975

Asp Ala Ile

0

Gln Asn Lys

Arg
Val
Leu
960

Asn

Met

Val Leu Lys Thr

1020
Thr
1035
Val
1050
Ser
1065
Asn
1080
Lys
1095
Arg
1110
Leu
1125
Arg
1140
Ser
1155
Leu
1170
Trp
1185
Leu
1200

Val

Leu

Gly

His

Glu

Ala

Arg

Leu

Asp

Val

Leu

Gly

Asp

Asn

Leu

Trp

Val

Val

Asn

Pro

Phe

Val

Ser

Ile

Tyr

Gln

Phe

Asp

Val

Ala

Tyr

His

Ser

Gly

Asp

Pro
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Gly Asp
1205
Pro Tyr
1220
Lys Leu
1235
Gly Gly
1250
Ser Glu
1265
Arg Val
1280
Phe Val
1295
Tyr Lys
1310
Leu His
1325
Asp Tle
1340
Ser Lys
1355
Lys Phe
1370
Ala Arg
1385
Gly Pro
1400
Leu Ala
1415
Asn Tyr
1430
Ser Gly
1445
Thr Ala
1460
Asp Lys
1475
Glu Ala

Val

Lys

Ser

Thr

Ser

Cys

Phe

Leu

Glu

Ala

Gly

Pro

Leu

Asn

Glu

Lys

Asn

Leu

Lys

Val

Pro

Tyr

Met

Cys

Ile

Lys

Ile

Ser

Ala

Thr

Gln

Glu

Val

Phe

Ala

Ser

Lys

Asp

Trp

Glu

Lys

His

Leu

Val

Ile

Pro

Gly

Ser

Gly

Ala

Pro

Ser

Lys

Asn

Tyr

Val

Asp

Thr

Glu

Glu

Tyr

His

Thr

Ser

Gly

Lys

Tyr

Thr

Cys

Thr

Gly

Phe

Gly

Lys

Glu

Ala

Arg

Thr

Met

Ile

Asp
1210
Tyr
1225
Lys
1240
Ile
1255
Ala
1270
Ser
1285
Asp
1300
Leu
1315
Ala
1330
Glu
1345
Gly
1360
Asp
1375
Ala
1390
Val
1405
Ser
1420
Ile
1435
Leu
1450
Asp
1465
Thr
1480
Cys

Ile

Gln

Lys

Gly

Ile

Ser

Arg

Thr

Pro

Gly

Gly

Leu

Ala

Ser

Ile

Pro

Thr

Ala

Leu

Ile

Ile

Gln

Ala

Tyr

Ala

Leu

Lys

Asn

Ser

Val

Val

Gln

Lys

Glu

Ala

Leu

Gln

Asp

Lys

Ser

109

Phe

Cys

Cys

Gly

Arg

Glu

Ala

Ile

Ile

Cys

Pro

His

Val

Lys

Leu

Ser

Val

Glu

Asp

Val

Glu

Leu

Tyr

Gln

Glu

Arg

Tyr

His

Ile

Gly

Ile

Ile

Glu

Ile

Ser

Leu

Ala

Ala

Asp

Asn
1215
Asp
1230
His
1245
Ala
1260
Phe
1275
Thr
1290
Thr
1305
Thr
1320
Val
1335
Asn
1350
Ala
1365
Glu
1380
Ile
1395
Gly
1410
Val
1425
Thr
1440
Asn
1455
Ile
1470
Val
1485

Ser

Val

His

Leu

Asp

Lys

Glu

His

Gly

Val

Ala

Leu

Val

His

Asp

Asn

Gly

His

Tyr

Ala

Ser

Arg

Ala

Asn

Arg

Phe

Val

Asn

Ser

Arg

Ala

Tyr

Gly

Ala

Lys

Asp

Ile

Leu

Cys

Arg

Val

Thr

Ile

Pro

Ala

Ser

Leu

Pro

Arg

Gly

Asn

Lys

Lys

Val

Gln

Asn

Phe

Leu

Arg

Arg

Thr
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Glu

Ala

Tyr

Glu

Val

Lys

Leu

Arg

Phe

Cys

His

Pro

Gln

Glu

Leu

Ile

His

Leu

Asn

1490
Pro
1505
Gly
1520
Leu
1535
Ile
1550
Cys
1565
Cys
1580
Pro
1595
Leu
1610
Pro
1625
Ser
1640
Pro
1655
Glu
1670
Pro
1685
Pro
1700
Ser
1715
His
1730
Ala
1745
Glu
1760
Ser
1775

Asp

Arg

Glu

Asn

Met

Pro

Cys

Lys

Leu

Gln

Arg

Pro

Pro

Ile

Asp

Gly

Ser

Gly

Tyr

Ala

Lys

Gly

Ala

Tyr

Val

Leu

Ala

Pro

Pro

Lys

Ser

Leu

Ile

Gly

Pro

Asp

Ala

Phe

Glu

Gly

Thr

Met

Ile

Glu

Cys

Ser

Lys

Ile

Tyr

Ala

Ile

Ile

Pro

Pro

Phe

Ser

Ala

Leu

Tyr

Lys

Trp

Leu

Glu

Ile

Arg

Tyr

Leu

Leu

Glu

Thr

Glu

Thr

Ser

Asp

Val

Lys

1495
Val
1510
Ser
1525
Phe
1540
Pro
1555
Gly
1570
Ser
1585
His
1600
Pro
1615
Arg
1630
Phe
1645
Val
1660
Asn
1675
Glu
1690
Glu
1705
His
1720
Val
1735
Val
1750
Thr
1765
Ser
1780

Arg

Thr

His

Val

Glu

Glu

Ala

Glu

Ile

Ser

Glu

Gln

Asp

Glu

Gln

Ser

Asp

Ser

Met

Val

Ser

Gln

Ala

Ser

Ala

Met

Gln

Thr

Pro

Thr

Ser

Glu

Glu

Val

Ser

Ser

Gly

Glu

110

His

Asp

Ala

Thr

Met

Ser

Thr

Ile

Gly

Lys

Pro

Thr

Thr

Glu

Leu

Ser

Leu

Ala

Phe

Pro

Gly

Ala

Glu

Ser

Thr

Pro

Thr

Val

Val

Pro

Glu

Arg

Asp

Gln

Ser

Ser

Thr

Leu

1500
Lys
1515
Lys
1530
Lys
1545
Ala
1560
Ser
1575
Pro
1590
Glu
1605
Val
1620
Gln
1635
Pro
1650
Val
1665
Gly
1680
Thr
1695
Ser
1710
Val
1725
Trp
1740
Ile
1755
Ser
1770
Ala
1785

Ser

Thr

Asp

Asn

Ile

Pro

Arg

Cys

Lys

Ala

Asp

Thr

Arg

Ile

Glu

Ser

Leu

Ala

Arg

Ser

Phe

Ile

Glu

Arg

Ser

Val

Ser

Ile

Glu

Pro

Thr

Ser

Ala

Ile

Asp

Glu

Pro

Leu

Ser

Ala

Gln

Ser

Thr

Gln

Ser

Gln

Ile

Thr

Glu

Pro

Leu

Pro

Thr

Thr

Val
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Pro Ala
1790
Arg Thr
1805
Thr Ser
1820
Arg Glu
1835
Ser Val
1850
Arg Val
1865
Gln Xaa
1880
Gly GIn
1895
Ser Glu
1910
Pro Arg
1925
Gln Leu
1940
Lys Val
1955
Gly Leu
1970
Arg Thr
1985
Ala Phe
2000
Leu Lys
2015
Glu Tyr
2030
Leu Asp
2045
Lys Lys
2060
Ser Ala

Pro

Arg

Leu

Glu

Ser

Ile

Arg

Gly

Val

Leu

Asn

Glu

Gly

Leu

Ser

Glu

Asp

Thr

His

Ile

Arg

Thr

Val

Leu

Arg

Thr

Phe

His

Val

Asp

Pro

Asn

His

His

Ser

Asn

Ala

Ala

Ser

Gln

Thr

Pro

Ser

Glu

Thr

Arg

Asp

Leu

Leu

Gln

Thr

Met

Tyr

Pro

Pro

Phe

Tyr

Ser

Tyr

Asn

Val

Ser

Thr

Ala

Ser

Glu

Ala

Gln

Glu

Glu

Pro

Lys

Leu

Val

Lys

Pro

Leu

Phe

Leu

Thr

Phe
1795
Leu
1810
Pro
1825
Leu
1840
Leu
1855
Glu
1870
Gly
1885
Gln
1900

1915
Lys
1930
Ala
1945
Ala
1960
Lys
1975
Pro
1990
Val
2005
Thr
2020

2035
Cys
2050
Glu
2065
Leu

Arg

Ala

Pro

Thr

Val

Phe

Ala

Lys

Thr

Glu

Asn

Ile

Ala

Leu

Ala

Val

Met

Pro

Pro

Gln

Asn

Pro

Gly

Pro

Ser

Glu

Tyr

Ser

Glu

Glu

Arg

Thr

Glu

Tyr

Val

Ala

Val

Ala

Thr

Asn

111

Pro

Ser

Val

Ser

Asn

Ala

Ile

Val

Leu

Leu

Ser

Ala

Gly

Ser

Glu

Ser

Lys

Ile

Val

Pro

Arg

Asn

Arg

Pro

Phe

Phe

Arg

Glu

Leu

Arg

Arg

Lys

Ser

Ala

Tyr

Gly

Leu

Arg

Leu

His
1800
Ala
1815
Arg
1830
Thr
1845
Pro
1860
Val
1875
Ser
1890
Gln
1905
Ile
1920
Arg
1935
Tyr
1950
Arg
1965
Val
1980
Ser
1995
Cys
2010
Cys
2025
Ala
2040
Arg
2055
Ser
2070
Ala

Pro

Cys

Val

Pro

Gly

Ala

Ser

Thr

Ser

Lys

Gln

Ile

Glu

Val

Asn

Ile

Ser

Ser

Ala

Ala

Ala

Ser

Ile

Ser

Val

Gln

Asp

Val

Lys

Ser

Leu

Cys

Asn

Ala

Ile

Cys

Phe

Val

Ala

Pro

Thr

Arg

Asn

Gln

Thr

Leu

Ala

Leu

Gln

Tyr

Met

Pro

Cys

Pro

Pro

Thr
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Lys

Asp

Asn

Thr

Lys

Gln

Val

Val

Cys

Leu

Asp

Glu

Ala

Glu

Ile

Lys

Ile

Pro

Lys

2075
Arg
2090
Ser
2105
Asn
2120
Glu
2135
Ala
2150
Asp
2165
Lys
2180
Gln
2195
Gly
2210
Pro
2225
Ala
2240
Thr
2255
Leu
2270
Leu
2285
His
2300
Ser
2315
Val
2330
Cys
2345
Ser
2360

Asn

Ala

Glu

Glu

Ala

Ile

Val

Val

Ile

Asn

Ile

Asp

Thr

Leu

Leu

Gly

Ile

Ala

Asp

Cys

Ala

Tyr

Asn

Ala

Pro

Thr

Ile

His

Ile

Ile

Ile

Ala

Thr

Pro

Met

Ala

Ala

Lys

Asn

Phe

Trp

Val

Leu

Met

Pro

Gln

Arg

His

Ala

Ala

Leu

Leu

Thr

Phe

Ser

Phe

Leu

Val

Asn

Glu

Val

Phe

Gly

Ala

Glu

Thr

Glu

Ser

Met

Ile

Lys

Leu

Arg

Ile

Met

2080

Thr GIn Met

2095
Val
2110
Thr
2125
Asn
2140
Ala
2155
Arg
2170
Thr
2185
Ala
2200
Leu
2215
Leu
2230
His
2245
Phe
2260
Ile
2275
Glu
2290
Thr
2305
Thr
2320
Val
2335
Gly
2350
Ala
2365

Glu

Phe

Tyr

Lys

Phe

Lys

Asp

Val

Phe

Phe

Asp

Leu

Ala

Lys

Leu

Leu

Asp

Asp

Cys

Lys

Ile

Thr

Val

His

Pro

Arg

Asp

Gln

Lys

Glu

Ala

Phe

Phe

Arg

Asp

Arg

112

Arg

Phe

Glu

Thr

His

Met

Thr

Leu

Arg

Met

Pro

Ser

Asp

Phe

Lys

Val

Glu

Asn

Cys

Glu

Lys

Asn

Lys

Asn

Asp

Glu

Ala

Leu

Ser

Gly

Glu

Leu

Gly

Phe

Asn

Arg

Ile

Ala

2085
Leu
2100
Lys
2115
Pro
2130
Leu
2145
Leu
2160
Leu
2175
Glu
2190
Thr
2205
Asn
2220
Ala
2235
Asp
2250
Asp
2265
Gly
2280
Glu
2295
Gly
2310
Thr
2325
Leu
2340
Val
2355
Thr
2370

Pro

Tyr

Ile

Lys

Asn

Lys

Arg

Ala

Ala

Glu

Cys

Asp

Val

Ile

Ala

Val

Thr

Lys

Trp

Val

Ala

Arg

Gly

Met

Arg

Pro

Tyr

Val

Asp

Val

Ala

Asp

Ser

Met

Ile

Gly

Gly

Leu

Leu

Cys

Leu

Pro

Leu

Asp

Lys

Leu

Leu

Phe

Leu

Met

Ala

Ser

Met

Asn

Ser

Val

Asn
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Met Glu
2375
Tyr Phe
2390
Ala Cys
2405
Lys Pro
2420
Ala Leu
2435
Ser Glu
2450
Thr Ser
2465
Lys Ser
2480
Ser Gly
2495
Glu Asn
2510
Val Val
2525
Lys Phe
2540
Lys Leu
2555
Pro Trp
2570
Phe Ser
2585
Ser Ala
2600
Lys Asp
2615
Gly Asp
2630
Lys Glu
2645

Asn Ser

Val

Cys

Arg

Leu

His

Leu

Ile

Phe

Glu

Pro

Pro

Ser

Thr

Pro

Arg

Met

Asp

Thr

Asp

His

Lys

Gly

Val

Ala

Glu

Cys

Ile

Ser

Gly

Gly

Ile

Val

Leu

Thr

Pro

Gly

Leu

Gly

Asn

Ile

Gly

Ala

Ala

Glu

Lys

Val

Tyr

Arg

Pro

Leu

Ser

Lys

Leu

Pro

Glu

Asn

Val

Asn

Val

Ile

Phe

Asp

Asp

Ser

Ala

Met

Leu

Gly

Val

Val

Gly

Phe

Val

Asp

Gly

Tyr

Asn

Ile

Tyr

Asp Ala Val

2380
Ile
2395
Pro
2410
Asp
2425
Thr
2440
Val
2455
Ala
2470
Arg
2485
Ser
2500
Ser
2515
Glu
2530
Glu
2545
Ile
2560
Thr
2575
His
2590
Tyr
2605
Lys
2620
Arg
2635
Leu
2650
Ile

Leu

Leu

Glu

Arg

Glu

Met

Gly

Leu

Lys

Leu

Gly

Cys

Thr

Met

Val

Thr

Ile

Gly

Met

Cys

Lys

His

Trp

Ser

Thr

Ala

Leu

Gly

Asp

Glu

Thr

Leu

Lys

Gln

Arg

Glu

His

Ala
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Val

Asp

Arg

Asp

Asn

Arg

Thr

Pro

Thr

Glu

Gly

Gly

Thr

Thr

Gln

Glu

Ala

Leu

Lys

Asp

Gly

Ser

Leu

Asp

Arg

Tyr

Leu

Ile

Cys

Glu

Asp

Asp

Gly

Tyr

His

Arg

Glu

Lys

Leu

Lys

Glu
2385
Val
2400
Phe
2415
Asp
2430
Val
2445
Glu
2460
Ala
2475
Thr
2490
Gly
2505
Leu
2520
Val
2535
Ala
2550
Lys
2565
Gly
2580
Asp
2595
Thr
2610
Val
2625
Gly
2640
Glu
2655
Gln

Lys

Thr

Lys

Arg

Gly

Thr

Ser

Leu

Asp

Phe

Asn

Thr

Leu

Val

Phe

Ile

Lys

Ile

Tyr

Lys

Ala

Gly

Leu

Arg

Ile

Val

Ser

Tyr

Val

Thr

Gly

Pro

Gln

Phe

Phe

Phe

Asp

Asn

Asn

Pro

Thr

Gly

Arg

Leu

Gly

Val

Gly

Glu

Gly

His

Gly

Val

Cys

Lys

Phe

Glu

Phe

Tyr

Gly
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2660 2665 2670
Ile Lys Val Asn Phe Lys Ile Arg His Asn Ile Glu Asp Gly Ser

2675 2680 2685
Val Gln Leu Ala Asp His Tyr Gln Gln Asn Thr Pro Ile Gly Asp

2690 2695 2700
Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gln Ser

2705 2710 2715
Lys Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu

2720 2725 2730
Leu Glu Phe Val Thr Ala Ala Gly Ile Thr Leu Gly Met Asp Glu

2735 2740 2745
Leu Tyr Lys

2750
<210> 16
211> 8256
<212> DNA
<213> Artificial Sequence
220>
<223> Synthetic construct, C16 nsP-2A-eGFP coding sequence DNA
<400> 16
atggagaaag ttcacgttga catcgaggaa gacagcccat tcctcagage tttgcagcegg 60
agcttcccge agtttgaggt agaagccaag caggtcactg ataatgacca tgctaatgcece 120
agagcgtttt cgcatctgge ttcaaaactg atcgaaacgg aggtggaccc atccgacacg 180
atccttgaca ttggaagtgc gcccgeccge agaatgtatt ctaagcacaa gtatcattgt 240
atctgtccga tgagatgtgc ggaagatccg gacagattgt ataagtatgc aactaagctg 300
aagaaaaact gtaaggaaat aactgataag gaattggaca agaaaatgaa ggagctcgcce 360
gcecgtcatga gecgaccctga cctggaaact gagactatgt gectccacga cgacgagtceg 420
tgtcgctacg aagggcaagt cgcectgtttac caggatgtat acgcggttga cggaccgaca 480
agtctctatc accaagccaa taagggagtt agagtcgcct actggatagg ctttgacacc 540
acccctttta tgtttaagaa cttggectgga gcatatccat catactctac caactgggece 600
gacgaaaccg tgttaacggc tcgtaacata ggcctatgca gctctgacgt tatggagcegg 660
tcacgtagag ggatgtccat tcttagaaag aagtatttga aaccatccaa caatgttcta 720
ttctctgttg gectcgaccat ctaccacgag aagagggact tactgaggag ctggcacctg 780
ccgtctgtat ttcacttacg tggcaagcaa aattacacat gtcggtgtga gactatagtt 840
agttgcgacg ggtacgtcgt taaaagaata gctatcagtc caggcctgta tgggaagcecct 900
tcaggctatg ctgctacgat gcaccgecgag ggattcttgt gectgcaaagt gacagacaca 960
ttgaacgggg agagggtctce ttttccegtg tgcacgtatg tgccagetac attgtgtgac 1020
caaatgactg gcatactggc aacagatgtc agtgecggacg acgcgcaaaa actgetggtt 1080
gggctcaacc agcgtatagt cgtcaacggt cgcacccaga gaaacaccaa taccatgaaa 1140
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aattaccttt tgcccgtagt ggcccaggea tttgectaggt gggcaaagga atataaggaa 1200
gatcaagaag atgaaaggcc actaggacta cgagatagac agttagtcat ggggtgttgt 1260
tgggctttta gaaggcacaa gataacatct atttataage gcccggatac ccaaaccatc 1320
atcaaagtga acagcgattt ccactcattc gtgctgecca ggataggecag taacacattg 1380
gagatcggge tgagaacaag aatcaggaaa atgttagagg agcacaagga gccgtcacct 1440
ctcattaccg ccgaggacgt acaagaagct aagtgcgcag ccgatgagge taaggaggtg 1500
cgtgaagccg aggagttgeg cgcagectcta ccacctttgg cagetgatgt tgaggagcecce 1560
actctggaag ccgatgtcga cttgatgtta caagaggcetg gggecggete agtggagaca 1620
cctegtgget tgataaaggt taccagctac getggegagg acaagatcgg ctcttacget 1680
gtgctttcte cgcaggetgt actcaagagt gaaaaattat cttgcatcca ccctecteget 1740
gaacaagtca tagtgataac acactctggc cgaaaaggge gttatgecgt ggaaccatac 1800
catggtaaag tagtggtgcc agagggacat gcaatacccg tccaggactt tcaagectctg 1860
agtgaaagtg ccaccattgt gtacaacgaa cgtgagttcg taaacaggta cctgcaccat 1920
attgccacac atggaggagce gctgaacact gatgaagaat attacaaaac tgtcaagccc 1980
agcgagcacg acggcgaata cctgtacgac atcgacagga aacagtgegt caagaaagaa 2040
ctagtcactg ggctagggct cacaggcgag ctggtggatc ctceccttecca tgaattcgece 2100
tacgagagtc tgagaacacg accagccgcet ccttaccaag taccaaccat aggggtgtat 2160
ggcgtgecag gatcaggecaa gtctggecatce attaaaageg cagtcaccaa aaaagatcta 2220
gtggtgagecg ccaagaaaga aaactgtgca gaaattataa gggacgtcaa gaaaatgaaa 2280
gggctggacg tcaatgccag aactgtggac tcagtgetct tgaatggatg caaacaccce 2340
gtagagaccc tgtatattga cgaagctttt gettgtcatg caggtactct cagagegetce 2400
atagccatta taagacctaa aaaggcagtg ctctgegggg atcccaaaca gtgeggtttt 2460
tttaacatga tgtgcctgaa agtgcatttt aaccacgaga tttgcacaca agtcttccac 2520
aaaagcatct ctcgeccgttg cactaaatct gtgacttcgg tcgtctcaac cttgttttac 2580
gacaaaaaaa tgagaacgac gaatccgaaa gagactaaga ttgtgattga cactaccggce 2640
agtaccaaac ctaagcagga cgatctcatt ctcacttgtt tcagagggtg ggtgaagcag 2700
ttgcaaatag attacaaagg caacgaaata atgacggcag ctgcctctca agggcectgacce 2760
cgtaaaggtg tgtatgececgt tcggtacaag gtgaatgaaa atcctctgta cgcacccacc 2820
tcagaacatg tgaacgtcct actgacccge acggaggacc gecatcgtgtg gaaaacacta 2880
gcecggegacce catggataaa aacactgact geccaagtacce ctgggaattt cactgcecacg 2940
atagaggagt ggcaagcaga gcatgatgcc atcatgaggce acatcttgga gagaccggac 3000
cctaccgacg tcttccagaa taaggcaaac gtgtgttggg ccaaggettt agtgecggtg 3060
ctgaagaccg ctggcataga catgaccact gaacaatgga acactgtgga ttattttgaa 3120
acggacaaag ctcactcagc agagatagta ttgaaccaac tatgcgtgag gttctttgga 3180
ctcgatctgg actcecggtet attttetgea cccactgtte cgttatccat taggaataat 3240
cactgggata actcccegte gectaacatg tacgggetga ataaagaagt ggtccgtcag 3300
ctctectegea ggtacccaca actgectegg gecagttgeca ctggaagagt ctatgacatg 3360
aacactggta cactgcgcaa ttatgatccg cgcataaacc tagtacctgt aaacagaaga 3420
ctgectecatg ctttagtect ccaccataat gaacacccac agagtgactt ttcttcatte 3480
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gtcagcaaat tgaagggcag aactgtcctg gtggtcgggg aaaagttgtce cgtcccagge 3540
aaaatggttg actggttgtc agaccggect gaggetacct tcagagcectcg getggattta 3600
ggcatcccag gtgatgtgee caaatatgac ataatatttg ttaatgtgag gaccccatat 3660
aaataccatc actatcagca gtgtgaagac catgccatta agcttagcat gttgaccaag 3720
aaagcttgtc tgcatctgaa tcccggegga acctgtgtca gcataggtta tggttacget 3780
gacagggceca gegaaageat cattggtget atagegegge agttcaagtt ttccegggta 3840
tgcaaaccga aatcctcact tgaagagacg gaagttctgt ttgtattcat tgggtacgat 3900
cgcaaggecce gtacgcacaa tccttacaag ctttcatcaa ccttgaccaa catttataca 3960
ggttccagac tccacgaagce cggatgtgea ccctcatatc atgtggtgeg aggggatatt 4020
gccacggeca ccgaaggagt gattataaat gctgctaaca gcaaaggaca acctggegga 4080
ggggtgtgeg gagegetgta taagaaattc ccggaaagcet tcgatttaca gecgatcgaa 4140
gtaggaaaag cgcgactggt caaaggtgceca gctaaacata tcattcatge cgtaggacca 4200
aacttcaaca aagtttcgga ggttgaaggt gacaaacagt tggcagagge ttatgagtcc 4260
atcgctaaga ttgtcaacga taacaattac aagtcagtag cgattccact gttgtccacc 4320
ggcatctttt ccgggaacaa agatcgacta acccaatcat tgaaccattt gctgacaget 4380
ttagacacca ctgatgcaga tgtagccata tactgcaggg acaagaaatg ggaaatgact 4440
ctcaaggaag cagtggctag gagagaagca gtggaggaga tatgcatatc cgacgactct 4500
tcagtgacag aacctgatgc agagctggtg agggtgcatc cgaagagttc tttggetgga 4560
aggaagggct acagcacaag cgatggcaaa actttctcat atttggaagg gaccaagttt 4620
caccaggcgg ccaaggatat agcagaaatt aatgccatgt ggcccgttge aacggaggcece 4680
aatgagcagg tatgcatgta tatcctcgga gaaagcatga gcagtattag gtcgaaatgc 4740
ccecgtecgaag agtcggaage ctccacacca cctagecacge tgecttgett gtgeatccat 4800
gccatgactc cagaaagagt acagcgecta aaagcectcac gtccagaaca aattactgtg 4860
tgctcatcet ttccattgec gaagtataga atcactggtg tgcagaagat ccaatgectce 4920
cagcctatat tgttctcacc gaaagtgect gegtatattc atccaaggaa gtatctegtg 4980
gaaacaccac cggtagacga gactccggag ccatcggcag agaaccaatc cacagagggg 5040
acacctgaac aaccaccact tataaccgag gatgagacca ggactagaac gcctgagccg 5100
atcatcatcg aagaggaaga agaggatagc ataagtttgc tgtcagatgg cccgacccac 5160
caggtgctge aagtcgagge agacattcac gggceccgecect ctgtatctag ctcatcetgg 5220
tccattccte atgcatccga ctttgatgtg gacagtttat ccatacttga caccctggag 5280
ggagctageg tgaccagcecgg ggcaacgtca geccgagacta actcttactt cgcaaagagt 5340
atggagtttc tggcgcgacc ggtgectgeg cctcgaacag tattcaggaa ccctccacat 5400
ccecgetecge gcacaagaac accgtcactt gcacccageca gggectgetce gagaaccage 5460
ctagtttcca ccccgeccagg cgtgaatagg gtgatcacta gagaggagcect cgaggegett 5520
accccgtcac gcactcctag caggtcggte tcgagaacca gecctggtcectce caacccgeca 5580
ggcgtaaata gggtgattac aagagaggag tttgaggcgt tcgtagcaca acaacaatga 5640
cggtttgatg cgggtgcata catcttttcc tccgacaccg gtcaagggeca tttacaacaa 5700
aaatcagtaa ggcaaacggt gctatccgaa gtggtgttgg agaggaccga attggagatt 5760
tcgtatgece cgegectecga ccaagaaaaa gaagaattac tacgcaagaa attacagtta 5820
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aatcccacac ctgctaacag aagcagatac cagtccagga aggtggagaa catgaaagcce 5880
ataacagcta gacgtattct gcaaggccta gggcattatt tgaaggcaga aggaaaagtg 5940
gagtgctacc gaaccctgea tcctgtteet ttgtattcat ctagtgtgaa ccgtgecttt 6000
tcaagcccca aggtcgecagt ggaagectgt aacgeccatgt tgaaagagaa ctttccgact 6060
gtggcttctt actgtattat tccagagtac gatgcctatt tggacatggt tgacggagcet 6120
tcatgctget tagacactge cagtttttge cctgcaaage tgecgcagett tccaaagaaa 6180
cactcctatt tggaacccac aatacgatcg gecagtgecctt cagegatcca gaacacgetce 6240
cagaacgtcc tggcagetge cacaaaaaga aattgcaatg tcacgcaaat gagagaattg 6300
cccgtattgg attcggegge ctttaatgtg gaatgettca agaaatatge gtgtaataat 6360
gaatattggg aaacgtttaa agaaaacccc atcaggctta ctgaagaaaa cgtggtaaat 6420
tacattacca aattaaaagg accaaaagct gctgectcttt ttgcgaagac acataatttg 6480
aatatgttgc aggacatacc aatggacagg tttgtaatgg acttaaagag agacgtgaaa 6540
gtgactccag gaacaaaaca tactgaagaa cggcccaagg tacaggtgat ccaggctgece 6600
gatccgetag caacagegta tctgtgegga atccaccgag agetggttag gagattaaat 6660
gcggtcecectge ttccgaacat tcatacactg tttgatatgt cggectgaaga ctttgacget 6720
attatagccg agcacttcca gecctggggat tgtgttctgg aaactgacat cgegtegttt 6780
gataaaagtg aggacgacgc catggetctg accgegttaa tgattctgga agacttaggt 6840
gtggacgecag agctgttgac getgattgag geggettteg gegaaattte atcaatacat 6900
ttgcccacta aaactaaatt taagttcgge geccatgatga agtccggeat gtttctgace 6960
ctgttcgtga acaccgtgat caacatcgtg atcgccagec gggtgectgag agagagactg 7020
acaggatctc cttgegeecge cttcatcgge gacgacaata tcgtgaaggg cgtgaagtcece 7080
gacaagctga tggccgatag atgcgccacc tggctgaaca tggaagtgaa gatcatcgac 7140
gcegtegtgg gegagaagge cccttatttt tgeggegget tcatcctgtg cgacagegtg 7200
acaggcacag cctgcagagt tgccgatcct ctgaagegge tgttcaaget gggaaaacct 7260
ctggccecgeecg acgacgageca cgacgacgat agacgtagag ccctgcacga ggaatccacce 7320
agatggaaca gagtgggcat cctgagcgag ctgtgcaagg ccgtggaaag cagatacgag 7380
acagtgggca ccagcatcat tgtgatggca atgaccacac tggccagcag cgtgaaaagce 7440
ttcagctacc taaggggcgce ccctatcaca ctgtacgget ctggecgaagg cagaggcage 7500
cttctgacat gtggcgacgt ggaagagaac cccggacctg tgtctaaggg cgaagaactg 7560
tttaccggcg tggtgeccat cctggtggaa ctggatgggg atgtgaacgg ccacaagttce 7620
agcgttagecg gagaaggcga aggcecgacgec acatacggaa agcectgaccct gaagttcatce 7680
tgcaccaccg gcaagctgece tgtgccatgg cctacactgg tcaccacact gacatacgge 7740
gtgcagtgect tcagcagata ccccgaccat atgaagcage acgacttctt caagagcgece 7800
atgcctgagg gctacgtgca agagcggacc atcttcttta aggacgacgg caactacaag 7860
accagggccg aagtgaagtt cgagggcgac accctggtca accggatcga gcectgaaggge 7920
atcgacttca aagaggacgg caatatcctg ggccacaagc tcgagtacaa ctacaacagc 7980
cacaacgtgt acatcatggc cgacaagcag aaaaacggca tcaaagtgaa cttcaagatc 8040
cggcacaaca tcgaggacgg ctctgtgcag ctggcecgatc actaccagca gaacacaccce 8100
atcggagatg gccctgtget getgeccgat aaccactacc tgagcaccca gagcaagcetg 8160
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agcaaggacc ccaacgagaa gcgggaccac atggtgectge tggaatttgt gacagccgece 8220
ggaatcaccc tcggcatgga tgagectgtac aagtga 8256
210> 17
211> 11447
<212> DNA
<213> Venezuelan equine encephalitis virus
220>
<221> misc feature
222> (1) .. (11447)
<223> VEEV genome L01442.2
<400> 17
atgggcggeg catgagagaa gcccagacca attacctacc caaaatggag aaagttcacg 60
ttgacatcga ggaagacagc ccattcctca gagctttgeca gcecggagettc ccgecagtttg 120
aggtagaagc caagcaggtc actgataatg accatgctaa tgccagagecg ttttcgecatce 180
tggcttcaaa actgatcgaa acggaggtgg acccatccga cacgatcctt gacattggaa 240
gtgcgececcge ccgecagaatg tattctaage acaagtatca ttgtatctgt ccgatgagat 300
gtgcggaaga tccggacaga ttgtataagt atgcaactaa gctgaagaaa aactgtaagg 360
aaataactga taaggaattg gacaagaaaa tgaaggagct cgccgeecgte atgagcecgacce 420
ctgacctgga aactgagact atgtgcctcc acgacgacga gtcgtgtcge tacgaaggge 480
aagtcgctgt ttaccaggat gtatacgcgg ttgacggacc gacaagtctc tatcaccaag 540
ccaataaggg agttagagtc gcctactgga taggctttga caccacccct tttatgttta 600
agaacttgge tggagcatat ccatcatact ctaccaactg ggccgacgaa accgtgttaa 660
cggctcgtaa cataggecta tgcagectctg acgttatgga geggtcacgt agagggatgt 720
ccattcttag aaagaagtat ttgaaaccat ccaacaatgt tctattctct gttggctcga 780
ccatctacca cgagaagagg gacttactga ggagctggca cctgeecgtet gtatttcact 840
tacgtggcaa gcaaaattac acatgtcggt gtgagactat agttagttgc gacgggtacg 900
tcgttaaaag aatagctatc agtccaggcc tgtatgggaa gccttcagge tatgctgeta 960
cgatgcaccg cgagggattc ttgtgctgeca aagtgacaga cacattgaac ggggagaggg 1020
tctettttee cgtgtgecacg tatgtgecag ctacattgtg tgaccaaatg actggecatac 1080
tggcaacaga tgtcagtgcg gacgacgcge aaaaactget ggttgggetc aaccagegta 1140
tagtcgtcaa cggtcgecacc cagagaaaca ccaataccat gaaaaattac cttttgcccg 1200
tagtggccca ggecatttget aggtgggcaa aggaatataa ggaagatcaa gaagatgaaa 1260
ggccactagg actacgagat agacagttag tcatggggtg ttgttggget tttagaagge 1320
acaagataac atctatttat aagcgcccgg atacccaaac catcatcaaa gtgaacageg 1380
atttccactc attcgtgetg cccaggatag gcagtaacac attggagatc gggctgagaa 1440
caagaatcag gaaaatgtta gaggagcaca aggagccgtc acctctcatt accgccgagg 1500
acgtacaaga agctaagtgc gcagccgatg aggctaagga ggtgcgtgaa gecgaggagt 1560
tgcgegeage tctaccacct ttggecagetg atgttgagga geccactctg gaagcecgatg 1620
tcgacttgat gttacaagag gctggggecg getcagtgga gacacctcegt ggettgataa 1680
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aggttaccag ctacgctggc gaggacaaga tcggctctta cgetgtgett tctccecgecagg 1740
ctgtactcaa gagtgaaaaa ttatcttgca tccaccctct cgectgaacaa gtcatagtga 1800
taacacactc tggccgaaaa gggegttatg ccgtggaacc ataccatggt aaagtagtgg 1860
tgccagaggg acatgcaata cccgtccagg actttcaage tctgagtgaa agtgccacca 1920
ttgtgtacaa cgaacgtgag ttcgtaaaca ggtacctgca ccatattgcc acacatggag 1980
gagcgctgaa cactgatgaa gaatattaca aaactgtcaa gcccagcgag cacgacggeg 2040
aatacctgta cgacatcgac aggaaacagt gcgtcaagaa agaactagtc actgggctag 2100
ggctcacagg cgagctggtg gatcctccecet tccatgaatt cgectacgag agtctgagaa 2160
cacgaccagc cgcteccttac caagtaccaa ccataggggt gtatggegtg ccaggatcag 2220
gcaagtctgg catcattaaa agcgcagtca ccaaaaaaga tctagtggtg agcgccaaga 2280
aagaaaactg tgcagaaatt ataagggacg tcaagaaaat gaaagggctg gacgtcaatg 2340
ccagaactgt ggactcagtg ctcttgaatg gatgcaaaca ccccgtagag accctgtata 2400
ttgacgaage ttttgettgt catgcaggta ctctcagage gectcatagec attataagac 2460
ctaaaaaggc agtgctctge ggggatccca aacagtgegg tttttttaac atgatgtgece 2520
tgaaagtgca ttttaaccac gagatttgca cacaagtctt ccacaaaagc atctctcgcce 2580
gttgcactaa atctgtgact tcggtcgtct caaccttgtt ttacgacaaa aaaatgagaa 2640
cgacgaatcc gaaagagact aagattgtga ttgacactac cggcagtacc aaacctaagc 2700
aggacgatct cattctcact tgtttcagag ggtgggtgaa gcagttgcaa atagattaca 2760
aaggcaacga aataatgacg gcagctgect ctcaaggget gacccgtaaa ggtgtgtatg 2820
ccgtteggta caaggtgaat gaaaatcctc tgtacgecacc cacctcagaa catgtgaacg 2880
tcctactgac ccgcacggag gaccgcatcg tgtggaaaac actagccgge gacccatgga 2940
taaaaacact gactgccaag taccctggga atttcactge cacgatagag gagtggcaag 3000
cagagcatga tgccatcatg aggcacatct tggagagacc ggaccctacc gacgtcttcce 3060
agaataaggc aaacgtgtgt tgggccaagg ctttagtgecc ggtgectgaag accgetggea 3120
tagacatgac cactgaacaa tggaacactg tggattattt tgaaacggac aaagctcact 3180
cagcagagat agtattgaac caactatgcg tgaggttctt tggactcgat ctggactccg 3240
gtctattttc tgcacccact gttccgttat ccattaggaa taatcactgg gataactccc 3300
cgtcgectaa catgtacggg ctgaataaag aagtggtccg tcagetctet cgecaggtace 3360
cacaactgcce tcgggecagtt geccactggaa gagtctatga catgaacact ggtacactge 3420
gcaattatga tccgcgcata aacctagtac ctgtaaacag aagactgcect catgcectttag 3480
tcctccacca taatgaacac ccacagagtg acttttcttc attcgtcage aaattgaagg 3540
gcagaactgt cctggtggtc ggggaaaagt tgtccgtcce aggcaaaatg gttgactggt 3600
tgtcagaccg gecctgagget accttcagag ctcggetgga tttaggecatc ccaggtgatg 3660
tgcccaaata tgacataata tttgttaatg tgaggacccc atataaatac catcactatc 3720
agcagtgtga agaccatgcc attaagctta gcatgttgac caagaaagct tgtctgecatce 3780
tgaatcccgg cggaacctgt gtcagcatag gttatggtta cgetgacagg gccagcgaaa 3840
gcatcattgg tgctatageg cggecagttca agttttccecg ggtatgecaaa ccgaaatcct 3900
cacttgaaga gacggaagtt ctgtttgtat tcattgggta cgatcgcaag gccecgtacge 3960
acaatcctta caagctttca tcaaccttga ccaacattta tacaggttcc agactccacg 4020
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aagccggatg tgcaccctca tatcatgtgg tgcgagggga tattgcecacg gecaccgaag 4080
gagtgattat aaatgctgct aacagcaaag gacaacctgg cggaggggtg tgecggagege 4140
tgtataagaa attcccggaa agcttcgatt tacagccgat cgaagtagga aaagcgcgac 4200
tggtcaaagg tgcagctaaa catatcattc atgccgtagg accaaacttc aacaaagttt 4260
cggaggttga aggtgacaaa cagttggcag aggcttatga gtccatcget aagattgtca 4320
acgataacaa ttacaagtca gtagcgattc cactgttgtc caccggcatc ttttccggga 4380
acaaagatcg actaacccaa tcattgaacc atttgctgac agctttagac accactgatg 4440
cagatgtagc catatactgc agggacaaga aatgggaaat gactctcaag gaagcagtgg 4500
ctaggagaga agcagtggag gagatatgca tatccgacga ctcttcagtg acagaacctg 4560
atgcagagct ggtgagggtg catccgaaga gttctttgge tggaaggaag ggcetacagea 4620
caagcgatgg caaaactttc tcatatttgg aagggaccaa gtttcaccag gcggccaagg 4680
atatagcaga aattaatgcc atgtggcccg ttgcaacgga ggccaatgag caggtatgea 4740
tgtatatcct cggagaaagc atgagcagta ttaggtcgaa atgccccgtc gaagagtcgg 4800
aagcctccac accacctage acgetgectt gettgtgecat ccatgecatg actccagaaa 4860
gagtacagcg cctaaaagcc tcacgtccag aacaaattac tgtgtgetca tcctttcecat 4920
tgccgaagta tagaatcact ggtgtgcaga agatccaatg ctcccagect atattgttet 4980
caccgaaagt gcctgecgtat attcatccaa ggaagtatct cgtggaaaca ccaccggtag 5040
acgagactcc ggagccatcg gcagagaacc aatccacaga ggggacacct gaacaaccac 5100
cacttataac cgaggatgag accaggacta gaacgcctga gccgatcatc atcgaagagg 5160
aagaagagga tagcataagt ttgctgtcag atggcccgac ccaccaggtg ctgcaagtcg 5220
aggcagacat tcacgggccg ccctcectgtat ctagectcatec ctggtccatt cctcatgeat 5280
ccgactttga tgtggacagt ttatccatac ttgacaccct ggagggagct agcgtgacca 5340
gcggggcaac gtcagceccgag actaactctt acttcgcaaa gagtatggag tttctggege 5400
gaccggtgece tgcecgectcga acagtattca ggaaccctce acatcccget ccgegcecacaa 5460
gaacaccgtc acttgcaccc agcagggect gectcgagaac cagectagtt tccaccccege 5520
caggcgtgaa tagggtgatc actagagagg agctcgaggce gcttaccccg tcacgcactce 5580
ctagcaggtc ggtctcgaga accagcctgg tctccaaccc gccaggegta aatagggtga 5640
ttacaagaga ggagtttgag gcgttcgtag cacaacaaca atgacggttt gatgcgggtg 5700
catacatctt ttcctccgac accggtcaag ggcatttaca acaaaaatca gtaaggcaaa 5760
cggtgctatc cgaagtggtg ttggagagga ccgaattgga gatttcgtat gccccecgegece 5820
tcgaccaaga aaaagaagaa ttactacgca agaaattaca gttaaatccc acacctgcta 5880
acagaagcag ataccagtcc aggaaggtgg agaacatgaa agccataaca gctagacgta 5940
ttctgcaagg cctagggecat tatttgaagg cagaaggaaa agtggagtgce taccgaaccc 6000
tgcatcctgt tcctttgtat tcatctagtg tgaaccgtge cttttcaage cccaaggtcg 6060
cagtggaagc ctgtaacgcc atgttgaaag agaactttcc gactgtgget tcttactgta 6120
ttattccaga gtacgatgcc tatttggaca tggttgacgg agcttcatge tgcttagaca 6180
ctgeccagttt ttgeccctgea aagetgegea getttccaaa gaaacactcce tatttggaac 6240
ccacaatacg atcggcagtg ccttcagcga tccagaacac gctccagaac gtcctggcecag 6300
ctgccacaaa aagaaattge aatgtcacge aaatgagaga attgcccgta ttggattcgg 6360
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cggectttaa tgtggaatge ttcaagaaat atgegtgtaa taatgaatat tgggaaacgt 6420
ttaaagaaaa ccccatcagg cttactgaag aaaacgtggt aaattacatt accaaattaa 6480
aaggaccaaa agctgctget ctttttgega agacacataa tttgaatatg ttgcaggaca 6540
taccaatgga caggtttgta atggacttaa agagagacgt gaaagtgact ccaggaacaa 6600
aacatactga agaacggccc aaggtacagg tgatccagge tgccgatccg ctagcaacag 6660
cgtatctgtg cggaatccac cgagagctgg ttaggagatt aaatgcggtc ctgettccga 6720
acattcatac actgtttgat atgtcggctg aagactttga cgctattata gccgagcact 6780
tccagectgg ggattgtgtt ctggaaactg acatcgegtce gtttgataaa agtgaggacg 6840
acgccatgge tctgaccgeg ttaatgattc tggaagactt aggtgtggac gcagagetgt 6900
tgacgctgat tgaggegget ttcggegaaa tttcatcaat acatttgece actaaaacta 6960
aatttaaatt cggagccatg atgaaatctg gaatgttcct cacactgttt gtgaacacag 7020
tcattaacat tgtaatcgca agcagagtgt tgagagaacg gctaaccgga tcaccatgtg 7080
cagcattcat tggagatgac aatatcgtga aaggagtcaa atcggacaaa ttaatggcag 7140
acaggtgcge cacctggttg aatatggaag tcaagattat agatgctgtg gtgggcecgaga 7200
aagcgcctta tttctgtgga gggtttattt tgtgtgactc cgtgaccgge acagegtgece 7260
gtgtggcaga ccccctaaaa aggetgttta agecttggcaa acctctggeca gcagacgatg 7320
aacatgatga tgacaggaga agggcattgc atgaagagtc aacacgctgg aaccgagtgg 7380
gtattctttc agagctgtge aaggcagtag aatcaaggta tgaaaccgta ggaacttcca 7440
tcatagttat ggccatgact actctagcta gcagtgttaa atcattcagec tacctgagag 7500
gggcccectat aactctctac ggctaacctg aatggactac gacatagtct agtccgccaa 7560
gatgttccecg ttccagccaa tgtatccgat gcagccaatg ccctatcgceca accecgttege 7620
ggccecegege aggecectggt tccccagaac cgaccetttt ctggegatge aggtgcecagga 7680
attaacccgec tcgatggcta acctgacgtt caagcaacgc cgggacgecge cacctgaggg 7740
gccatccget aagaaaccga agaaggaggc ctcgcaaaaa cagaaagggg gaggccaagg 7800
gaagaagaag aagaaccaag ggaagaagaa ggctaagaca gggccgecta atccgaagge 7860
acagaatgga aacaagaaga agaccaacaa gaaaccaggc aagagacagc gcatggtcat 7920
gaaattggaa tctgacaaga cgttcccaat catgttggaa gggaagataa acggctacgc 7980
ttgtgtggte ggagggaagt tattcaggec gatgcatgtg gaaggcaaga tcgacaacga 8040
cgttctggee gegecttaaga cgaagaaagce atccaaatac gatcttgagt atgcagatgt 8100
gccacagaac atgcgggecg atacattcaa atacacccat gagaaacccc aaggctatta 8160
cagctggeat catggagcag tccaatatga aaatgggegt ttcacggtge cgaaaggagt 8220
tggggccaag ggagacagcg gacgacccat tctggataac cagggacggg tggtcgetat 8280
tgtgetggga ggtgtgaatg aaggatctag gacagecctt tcagtcgtca tgtggaacga 8340
gaagggagtt accgtgaagt atactccgga gaactgegag caatggtcac tagtgaccac 8400
catgtgtctg ctecgecaatg tgacgttcce atgtgetcaa ccaccaattt gectacgacag 8460
aaaaccagca gagactttgg ccatgctcag cgttaacgtt gacaacccgg gctacgatga 8520
gctgetggaa gcagetgtta agtgecccecgg aaggaaaagg agatccaccg aggagetgtt 8580
taaggagtat aagctaacgc gcccttacat ggeccagatge atcagatgtg cagttgggag 8640
ctgccatagt ccaatagcaa tcgaggcagt aaagagcgac gggcacgacg gttatgttag 8700
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acttcagact tcctcgcagt atggectgga ttcctcecgge aacttaaagg gcaggaccat 8760
gcggtatgac atgcacggga ccattaaaga gataccacta catcaagtgt cactccatac 8820
atctcgeeeg tgtcacattg tggatgggea cggttattte ctgettgeca ggtgecegge 8880
aggggactcc atcaccatgg aatttaagaa agattccgtc acacactcct geteggtgece 8940
gtatgaagtg aaatttaatc ctgtaggcag agaactctat actcatcccc cagaacacgg 9000
agtagagcaa gcgtgecaag tctacgcaca tgatgcacag aacagaggag cttatgtcga 9060
gatgcacctc ccgggcectcag aagtggacag cagtttggtt tccttgageg gcagttcagt 9120
caccgtgaca cctcctgttg ggactagecge cctggtggaa tgcecgagtgtg gecggcecacaaa 9180
gatctccgag accatcaaca agacaaaaca gttcagccag tgcacaaaga aggagcagtg 9240
cagagcatat cggctgcaga acgataagtg ggtgtataat tctgacaaac tgcccaaagce 9300
agcgggagece accttaaaag gaaaactgea tgtcccattc ttgectggecag acggcaaatg 9360
caccgtgect ctagcaccag aacctatgat aacctttggt ttcagatcag tgtcactgaa 9420
actgcaccct aagaatccca catatctaac cacccgecaa cttgetgatg agectcacta 9480
cacgcacgag ctcatatctg aaccagctgt taggaatttt accgtcaccg aaaaagggtg 9540
ggagtttgta tggggaaacc acccgccgaa aaggttttgg gcacaggaaa cagcacccgg 9600
aaatccacat gggctaccge acgaggtgat aactcattat taccacagat accctatgtce 9660
caccatcctg ggtttgtcaa tttgtgcecge cattgcaacc gtttccgttg cagegtctac 9720
ctggetgttt tgcagatcta gagttgecgtg cctaactcct taccggectaa cacctaacgce 9780
taggatacca ttttgtctgg ctgtgetttg ctgegecege actgeceggg ccgagaccac 9840
ctgggagtce ttggatcacc tatggaacaa taaccaacag atgttctgga ttcaattget 9900
gatccectetg gecgecttga tcgtagtgac tcgectgete aggtgegtgt getgtgtegt 9960
geetttttta gtcatggeeg gegecgeagg cgecggegee tacgageacg cgaccacgat 10020
gccgagecaa gegggaatct cgtataacac tatagtcaac agagcaggcet acgcaccact 10080
ccctatcage ataacaccaa caaagatcaa gectgatacct acagtgaact tggagtacgt 10140
cacctgeccac tacaaaacag gaatggattc accagccatc aaatgetgeg gatctcagga 10200
atgcactcca acttacagge ctgatgaaca gtgcaaagtc ttcacagggg tttacccgtt 10260
catgtggggt ggtgcatatt gettttgega cactgagaac acccaagtca gcaaggecta 10320
cgtaatgaaa tctgacgact gccttgegga tcatgectgaa gecatataaag cgcacacage 10380
ctcagtgcag gegttecctca acatcacagt gggagaacac tctattgtga ctaccgtgta 10440
tgtgaatgga gaaactcctg tgaatttcaa tggggtcaaa ttaactgcag gtccgettte 10500
cacagcttgg acaccctttg atcgcaaaat cgtgcagtat geccggggaga tctataatta 10560
tgattttcct gagtatgggg caggacaacc aggagcattt ggagatatac aatccagaac 10620
agtctcaagc tcagatctgt atgccaatac caacctagtg ctgcagagac ccaaagcagg 10680
agcgatccac gtgccataca ctcaggcacc ttcgggtttt gagcaatgga agaaagataa 10740
agctccatca ttgaaattta ccgccccttt cggatgegaa atatatacaa accccattcg 10800
cgccgaaaac tgtgetgtag ggtcaattce attagecttt gacattccecg acgecttgtt 10860
caccagggtg tcagaaacac cgacactttc agcggeccgaa tgcactctta acgagtgegt 10920
gtattcttce gactttggtg ggatcgecac ggtcaagtac tcggecagea agtcaggecaa 10980
gtgcgecagtce catgtgccat cagggactge taccctaaaa gaagcagcag tcgagctaac 11040
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cgagcaaggg tcggegacta tccatttctc gaccgecaaat atccacccgg agttcagget 11100
ccaaatatgc acatcatatg ttacgtgcaa aggtgattgt caccccccga aagaccatat 11160
tgtgacacac cctcagtatc acgcccaaac atttacagcc geggtgtcaa aaaccgegtg 11220
gacgtggtta acatccctge tgggaggatc ageccgtaatt attataattg gettggtget 11280
ggctactatt gtggccatgt acgtgectgac caaccagaaa cataattgaa tacagcagca 11340
attggcaage tgcttacata gaactcgegg cgattggecat gecgecttaa aatttttatt 11400
ttattttttec ttttcttttc cgaatcggat tttgttttta atatttc 11447
<210> 18
<211> 558
<212> RNA
<213> Artificial Sequence
220>
<223> Synthetic construct, VEEV rep RNA nt 6966-7523 with silent

mutations
<400> 18
aaguucggcg ccaugaugaa guccggcaug uuucugaccc uguucgugaa caccgugauc 60
aacaucguga ucgccagccg ggugcugaga gagagacuga caggaucucc uugcgecgece 120
uucaucggeg acgacaauau cgugaaggge gugaaguccg acaagcugau ggccgauaga 180
ugcgecaccu ggeugaacau ggaagugaag aucaucgacg ccgucguggg cgagaaggec 240
ccuuauuuuu geggeggeuu cauccuguge gacageguga caggeacage cugcagaguu 300
gcegauccuc ugaageggeu guucaagceug ggaaaaccuc uggecgecga cgacgageac 360
gacgacgaua gacguagagc ccugcacgag gaauccacca gauggaacag agugggcauc 420
cugagcgagc ugugcaagge cguggaaage agauacgaga cagugggeac cagcaucauu 480
gugauggcaa ugaccacacu ggccagcage gugaaaagcu ucagcuaccu aaggggcgec 540
ccuaucacac uguacgge 558
<210> 19
211> 1821
<212> RNA
<213> Artificial Sequence
220>
<223> Synthetic construct, RNA nsP4 engineered RNA +silent mutations
<400> 19
uacaucuuuu ccuccgacac cggucaaggg cauuuacaac aaaaaucagu aaggcaaacg 60
gugcuauccg aagugguguu ggagaggacc gaauuggaga uuucguaugc cccgegecuc 120
gaccaagaaa aagaagaauu acuacgcaag aaauuacagu uaaaucccac accugcuaac 180
agaagcagau accaguccag gaagguggag aacaugaaag ccauaacagc uagacguauu 240
cugcaaggcc lUagggcauua uUuugaaggca gaaggaaaag uggagugcua ccgaacccug 300
cauccuguuc cuuuguauuc aucuagugug aaccgugccu uuucaagcecce caaggucgea 360
guggaagccu guaacgccau guugaaagag aacuuuccga cuguggcuuc uuacuguauu 420
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auuccagagu acgaugccua uuuggacaug guugacggag cuucaugcug cuuagacacu 480
gccaguuuuu gcccugcaaa geugegeage uuuccaaaga aacacuccua uuuggaacce 540
acaauacgau cggcagugcc uucagcgauc cagaacacgc uccagaacgu ccuggcagcu 600
gccacaaaaa gaaauugcaa ugucacgcaa augagagaau ugcccguauu ggauucggeg 660
gccuuuaaug uggaaugcuu caagaaauau gcguguaaua augaauauug ggaaacguuu 720
aaagaaaacc ccaucaggcu uacugaagaa aacgugguaa auuacauuac caaauuaaaa 780
ggaccaaaag cugcugcucu uuuugcgaag acacauaauu ugaauauguu gcaggacaua 840
ccaauggaca gguuuguaau ggacuuaaag agagacguga aagugacucc aggaacaaaa 900
cauacugaag aacggcccaa gguacaggug auccaggcug ccgauccgcu agcaacageg 960
uaucugugeg gaauccaccg agagcugguu aggagauuaa augegguccu geuuccgaac 1020
auucauacac uguuugauau gucggcugaa gacuuugacg cuauuauagc cgagcacuuc 1080
cagcecugggg auuguguucu ggaaacugac aucgegucgu uugauaaaag ugaggacgac 1140
gccauggeuc ugaccgeguu aaugauucug gaagacuuag guguggacge agageuguug 1200
acgcugauug aggeggeuuu cggegaaauu ucaucaauac auuugceccac uaaaacuaaa 1260
uuuaaguucg gcgecaugau gaaguccgge auguuucuga cccuguucgu gaacaccgug 1320
aucaacaucg ugaucgccag ccgggugeug agagagagac ugacaggauc uccuugegece 1380
gccuucaucg gegacgacaa uaucgugaag ggegugaagu ccgacaagcu gauggecgau 1440
agaugcgccea ccuggcugaa cauggaagug aagaucaucg acgccgucgu gggegagaag 1500
gcececcuuauu uuugeggegg cuucauccug ugegacageg ugacaggecac agccugeaga 1560
guugccgauc cucugaageg geuguucaag cugggaaaac cucuggecge cgacgacgag 1620
cacgacgacg auagacguag agcccugcac gaggaaucca ccagauggaa cagaguggge 1680
auccugagcg agcugugcaa ggccguggaa agcagauacg agacaguggg caccagcauc 1740
auugugaugg caaugaccac acuggccage agcecgugaaaa gceuucagceua ccuaagggge 1800
gccccuauca cacuguacgg ¢ 1821
<210> 20
211> 7561
<212> RNA
<213> Artificial Sequence
220>
<223> Synthetic construct, CO0l nsP1-4 ORF and SGP RNA
<400> 20
augggeggeg caugagagaa gceccagacca auuaccuacc caaaauggag aaaguucacg 60
uugacaucga ggaagacagec ccauuccuca gagcuuugca gceggagcuuc ccgeaguuug 120
agguagaagc caagcagguc acugauaaug accaugcuaa ugccagageg uuuucgcauc 180
uggcuucaaa acugaucgaa acggaggugg acccauccga cacgauccuu gacauuggaa 240
gugcgeecge ccgeagaaug uauucuaagc acaaguauca uuguaucugu ccgaugagau 300
gugcggaaga uccggacaga uuguauaagu augcaacuaa gcugaagaaa aacuguaagg 360
aaauaacuga uaaggaauug gacaagaaaa ugaaggagcu cgccgecguc augagcegacce 420
cugaccugga aacugagaclu augugccucc acgacgacga gucgugucge uacgaaggge 480
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aagucgcugu uuaccaggau guauacgcgg uugacggacc gacaagucuc uaucaccaag 540
ccaalaaggg aguuagaguc gccuacugga uaggcuuuga caccaccccu uuuauguuua 600
agaacuuggc uggagcauau ccalcauacu cluaccaacug ggccgacgaa accguguuaa 660
cggcucguaa cauaggccua ugcagcucug acguuaugga gceggucacgu agagggaugu 720
ccaulcuuag aaagaagual uUugaaaccal ccaacaaugu ucuauucucu guuggcucga 780
ccaucuacca cgagaagagg gacuuacuga ggagcuggca ccugccgucu guauuucacu 840
uacguggcaa gcaaaaulac acaugucggu gugagacuau aguuaguugc gacggguacg 900
ucguuaaaag aauagcuauc aguccaggcc uguaugggaa gccuucagge uaugcugcua 960
cgaugcaccg cgagggauuc uugugcugeca aagugacaga cacauugaac ggggagaggg 1020
ucucuuuucc cgugugeacg uaugugcecag cuacauugug ugaccaaaug acuggcauac 1080
uggcaacaga ugucagugeg gacgacgege aaaaacugcu gguugggeuce aaccagegua 1140
uagucgucaa cggucgcecacc cagagaaaca ccaauaccau gaaaaauuac cuuuugceccg 1200
uaguggececa ggeauuugeu aggugggeaa aggaauauaa ggaagaucaa gaagaugaaa 1260
ggccacuagg acuacgagau agacaguuag ucauggggug uuguugggeu uuuagaagge 1320
acaagauaac aucuauuuau aagcgeccgg auacccaaac caucaucaaa gugaacageg 1380
auuuccacuc auucgugcug cccaggauag gcaguaacac auuggagauc gggecugagaa 1440
caagaaucag gaaaauguua gaggagcaca aggagccguc accucucauu accgecgagg 1500
acguacaaga agcuaagugc gcagccgaug aggcuaagga ggugcgugaa gecgaggagu 1560
ugcgegeage ucuaccaccu uuggecageug auguugagga geccacucug gaagecgaug 1620
ucgacuugau guuacaagag gcuggggeeg geucagugga gacaccucgu ggeuugauaa 1680
agguuaccag cuacgcugge gaggacaaga ucggcucuua cgcugugcuu ucuccgeagg 1740
cuguacucaa gagugaaaaa uuaucuugca uccacccucu cgcecugaacaa gucauaguga 1800
uaacacacuc uggccgaaaa gggeguuaug ccguggaacc auaccauggu aaaguagugg 1860
ugccagaggg acaugcaaua cccguccagg acuuucaage ucugagugaa agugcecacca 1920
uuguguacaa cgaacgugag uucguaaaca gguaccugea ccauauugcc acacauggag 1980
gagcgcugaa cacugaugaa gaauauuaca aaacugucaa gcccagegag cacgacggeg 2040
aalaccugua cgacaucgac aggaaacagu gcgucaagaa agaacuaguc acugggcuag 2100
ggcucacagg cgagcuggug gauccucccu uccaugaauu cgccuacgag agucugagaa 2160
cacgaccage cgecuccuuac caaguaccaa ccauaggggu guauggegug ccaggaucag 2220
gcaagucugg caucauuaaa agcgcecaguca ccaaaaaaga ucuaguggug agcecgecaaga 2280
aagaaaacug ugcagaaauu auaagggacg ucaagaaaau gaaagggeug gacgucaaug 2340
ccagaacugu ggacucagug cucuugaaug gaugcaaaca ccccguagag acccuguaua 2400
uugacgaage uuuugcuugu caugcaggua cucucagage gcecucauagec auuauaagac 2460
cuaaaaaggc agugcucuge ggggauccca aacagugegg uuuuuuuaac augaugugece 2520
ugaaagugca uuuuaaccac gagauuugca cacaagucuu ccacaaaagc aucucucgcec 2580
guugcacuaa aucugugacu ucggucgucu caaccuuguu uuacgacaaa aaaaugagaa 2640
cgacgaaucc gaaagagaclu aagauuguga uugacacuac cggcaguacc aaaccuaagc 2700
aggacgaucu cauuclucacu uguuucagag ggugggugaa gcaguugcaa auagauuaca 2760
aaggcaacga aauaaugacg gcagcugecu cucaagggcu gacccguaaa gguguguaug 2820
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ccguucggua caaggugaau gaaaauccuc uguacgcacc caccucagaa caugugaacg 2880
uccuacugac ccgcacggag gaccgcaucg uguggaaaac acuagccgge gacccaugga 2940
uaaaaacacu gacugccaag uacccuggga auuucacuge cacgauagag gaguggceaag 3000
cagagcauga ugccaucaug aggcacaucu uggagagacc ggacccuacc gacgucuucce 3060
agaauaaggc aaacgugugu ugggccaagg cuuuagugec ggugcugaag accgcuggea 3120
uagacaugac cacugaacaa uggaacacug uggauuauuu ugaaacggac aaagcucacu 3180
cagcagagau aguauugaac caacuaugcg ugagguucuu uggacucgau cuggacuccg 3240
gucuauuuuc ugcacccacu guuccguuau ccauuaggaa uaaucacugg gauaacuccce 3300
cgucgecuaa cauguacggg cugaauaaag aagugguccg ucagcucucu cgeagguace 3360
cacaacugcc ucgggeaguu geccacuggaa gagucuauga caugaacacu gguacacugce 3420
gcaauuauga uccgcgeaua aaccuaguac cuguaaacag aagacugccu caugcecuuuag 3480
uccuccacca uaaugaacac ccacagagug acuuuucuuc auucgucagc aaauugaagg 3540
gcagaacugu ccuggugguce ggggaaaagu uguccgucce aggcecaaaaug guugacuggu 3600
ugucagaccg geccugaggeu accuucagag cucggeugga uuuaggeauc ccaggugaug 3660
ugcccaaaua ugacauaaua uuuguuaaug ugaggacccce aualaaauac caucacuauc 3720
agcaguguga agaccaugcc auuaagcuua gcauguugac caagaaagcu ugucugcauc 3780
ugaaucccgg cggaaccugu gucagceauag guuaugguua cgcugacagg gecagegaaa 3840
gcaucauugg ugcuauageg cggcecaguuca aguuuucccg gguaugcaaa ccgaaauccu 3900
cacuugaaga gacggaaguu cuguuuguau ucauugggua cgaucgcaag gcccguacge 3960
acaauccuua caagcuuuca ucaaccuuga ccaacauuua uacagguucc agacuccacg 4020
aagcceggaug ugcacccuca uaucaugugg ugcgagggga uauugecacg gecaccgaag 4080
gagugauual aaaugcugcu aacagcaaag gacaaccugg cggaggggug ugcggagege 4140
uguauaagaa auucccggaa agcuucgauu uacagceccgau cgaaguagga aaagegegac 4200
uggucaaagg ugcagcuaaa cauaucauuc augccguagg accaaacuuc aacaaaguuu 4260
cggagguuga aggugacaaa caguuggcag aggcuuauga guccaucgcu aagauuguca 4320
acgauaacaa uuacaaguca guagcgauuc cacuguuguc caccggcauc uuuuccggga 4380
acaaagaucg acuaacccaa ucauugaacc auuugcugac agcuuuagac accacugaug 4440
cagauguagc cauauacugc agggacaaga aaugggaaau gacucucaag gaagcagugg 4500
cuaggagaga agcaguggag gagauaugca uauccgacga cucuucagug acagaaccug 4560
augcagagcu ggugagggug cauccgaaga guucuuugge uggaaggaag ggeuacagea 4620
caagcgaugg caaaacuuuc ucauauuugg aagggaccaa guuucaccag gcggccaagg 4680
auauagcaga aauuaaugcc auguggcccg uugcaacgga ggccaaugag cagguaugea 4740
uguauauccu cggagaaage augagcagua uuaggucgaa augceccccguc gaagagucgg 4800
aagccuccac accaccuage acgcugecuu geuugugeau ccaugecaug acuccagaaa 4860
gaguacagcg ccuaaaagcc ucacguccag aacaaauuac ugugugcuca uccuuuccau 4920
ugccgaagua uagaaucacu ggugugcecaga agauccaaug cucccagecu auauuguucu 4980
caccgaaagu gccugcguau auucauccaa ggaaguaucu cguggaaaca ccaccgguag 5040
acgagacucc ggagccaucg gcagagaacc aauccacaga ggggacaccu gaacaaccac 5100
caculauaac cgaggaugag accaggacua gaacgccuga gccgaucauc aucgaagagg 5160
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aagaagagga uagcalaagu uugcugucag auggcccgac ccaccaggug cugcaagucg 5220
aggcagacau ucacgggcecg cccucuguau cuagcucauc cugguccauu ccucaugcau 5280
ccgacuuuga uguggacagu uuauccauac uugacacccu ggagggagceu agcegugacca 5340
gcggggeaac gucagecegag acuaacucuu acuucgcaaa gaguauggag uuucuggege 5400
gaccggugee ugcegecucga acaguauuca ggaacccucc acaucccgeu ccgegeacaa 5460
gaacaccguc acuugcaccc agcagggecu gceucgagaac cagcecuaguu uccaccccege 5520
caggcgugaa lUagggugauc acuagagagg agcucgagge gcuuaccccg ucacgceacuc 5580
cuagcagguc ggucucgaga accagccugg ucuccaaccc gcecaggegua aauaggguga 5640
uuacaagaga ggaguuugag gcguucguag cacaacaaca augacgguuu gaugcgggug 5700
caliacaucuu uuccuccgac accggucaag ggcauuuaca acaaaaalca guaaggcaaa 5760
cggugcuauc cgaaguggug uuggagagga ccgaauugga gauuucguau geccccgegee 5820
ucgaccaaga aaaagaagaa uuacuacgca agaaauuaca guuaaauccc acaccugcua 5880
acagaagcag auaccagucc aggaaggugg agaacaugaa agccauaaca gcuagacgua 5940
uucugcaagg ccuagggcecau uauuugaagg cagaaggaaa aguggaguge uaccgaacce 6000
ugcauccugu uccuuuguau ucaucuagug ugaaccguge cuuuucaagc cccaaggucg 6060
caguggaagc cuguaacgcc auguugaaag agaacuuucc gacuguggcu ucuuacugua 6120
uuauuccaga guacgaugcc uauuuggaca ugguugacgg agcuucaugc ugcuuagaca 6180
cugccaguuu uugeccugea aagecugegea geuuuccaaa gaaacacucc uauuuggaac 6240
ccacaauacg aucggcagug ccuucagcga uccagaacac gcuccagaac guccuggeag 6300
cugccacaaa aagaaauuge aaugucacge aaaugagaga auugcecccgua uuggauucgg 6360
cggecuuuaa uguggaauge uucaagaagu acgeccugecaa caacgaguac ugggagacau 6420
ucaaagagaa ccccauccgg cugaccgagg aaaacguggu caacuacauc accaagcuga 6480
agggcccecaa agecgecgeu cuguuugeca agacacacaa ccugaacaug cugcaggaca 6540
uccccaugga cagauucgug auggaccuga agegggacgu gaaagugacce ccuggeacca 6600
agcacaccga ggaacggcecu aaggugcaag ugauccagge cgcugauccu cuggccacag 6660
ccuaucugug uggcauccac agagaacucg ugcggagacu gaaugccgug cugceuuccga 6720
acauucauac acuguuugau augucggcug aagacuuuga cgcuauuaua gcecgagceacu 6780
uccageccugg ggauuguguu cuggaaacug acaucgceguc guuugauaaa agugaggacg 6840
acgccaugge ucugaccgeg cugaugauuc uggaagaucu cggaguggac gecgageuge 6900
ugacacugau ugaagccgece uuuggegaga ucagcagcau ccaucugecu accaagacca 6960
aguucaaguu cggcgccaug augaaaucug gaauguuccu cacacuguuu gugaacacag 7020
ucauuaacau uguaaucgca agcagagugu ugagagaacg gcuaacagge agcccuugug 7080
cagcauucau uggagaugac aauaucguga aaggagucaa aucggacaaa uuaauggcag 7140
acaggugcge caccugguug aauauggaag ucaagauuau agaugcugug gugggcegaga 7200
aagcgccuua uuucugugga ggguuuauuu ugugugacuc cgugaccgge acagcgugec 7260
guguggcaga ccccclaaaa aggcuguuua agcuuggeaa accucuggea gcagacgaug 7320
aacaugauga ugacaggaga agggcauugc augaagaguc aacacgcugg aaccgagugg 7380
guauucuuuc agagcugugce aaggcaguag aaucaaggua ugaaaccgua ggaacuucca 7440
ucauaguuau ggccaugacu acucuagcua gcaguguuaa aucauucagce uaccugagag 7500
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gggceccuau aacucucuac ggecuaaccug aauggacuac gacauagucu aguccgecaa

g
<210>

211>
212>
213>
220>
223>
<400> 21

augggcgecsy
uugacaucga

21

RNA

agguagaagc
uggcuucaaa
gugecgeeege
gugcggaaga
aaauaacuga
cugaccugga
aagucgcugu
ccaacaaggg
agaaccuggc
cggcucguaa
ccauucuuag
ccaucuacca
uacguggcaa
ucguuaaaag
cgaugcaccg
ucucuuuucce
uggcaacaga
uagucgucaa
uaguggcecca
ggccacuagg
acaagauaac
auuuccacuc
caagaaucag
acguacaaga
ugcgegeagce
ucgacuugau
agguuaccag

cuguacucaa

7561

caugagagaa
ggaagacagc
caagcagguc
acugaucgaa
ccgcagaaug
uccggacaga
uaaggaauug
aacugagacu
uuaccaggau
cgucagagug
uggegeuuac
cauaggccua
aaagaaguau
cgagaagagsg
gcaaaauuac
aauagcuauc
cgagggauuc
cgugugcacg
ugucagugcg
cggucgcacc
ggcauuugcu
acuacgagau
aucuauuuau
auucgugcug
gaaaauguua
agcuaagugc
ucuaccaccu
guuacaagag
cuacgcuggc

gagugaaaaa

Artificial Sequence

gcccagacca
ccauuccuca
acugauaaug
acggaggugsy
uauucuaagc
uuguauaagu
gacaagaaaa
augugccucc
guauaugccg
gccuacugga
cccagcuaca
ugcagcucug
uugaaaccau
gacuuacuga
acaugucggu
aguccaggcc
uugugcugcea
uaugugccag
gacgacgcgce
cagagaaaca
aggugggcaa
agacaguuag
aagcgeecgg
cccaggauag
gaggagcaca
gcagccegaug
uuggcagcug
gcugggsccey
gaggacaaga

uuaucuugca

auuaccuacc
gagcuuugea
accaugcuaa
acccauccga
acaaguauca
augcaacuaa
ugaaggagcu
acgacgacga
uggauggccce
ucggecuucga
gcacaaacug
acguuaugga
ccaacaaugu
ggagcuggcea
gugagacuau
uguaugggaa
aagugacaga
cuacauugug
aaaaacugcu
ccaauaccau
aggaauauaa
ucauggggug
auacccaaac
gcaguaacac
aggagccguc
aggcuaagga
auguugagga
gcucagugga
ucggcucuua

uccacccucu

128

Synthetic construct, C02 nsP1-4 ORF and SGP RNA

caaaauggag
gcggageuuc
ugccagagcg
cacgauccuu
uuguaucugu
gcugaagaaa
cgeecgecguc
gucgugucgc
uacaagccug
caccacaccu
ggccgacgaa
gcggucacgu
ucuauucucu
ccugcegucu
aguuaguugc
gccuucaggce
cacauugaac
ugaccaaaug
gguugggecuc
gaaaaauuac
ggaagaucaa
uuguugggeu
caucaucaaa
auuggagauc
accucucauu
ggugcgugaa
gcccacucug
gacaccucgu
cgeugugcuu

cgcugaacaa

aaaguucacg
ccgcaguuug
uuuucgeauc
gacauuggaa
ccgaugagau
aacuguaagg
augagcgacc
uacgaagggc
uaccaccagg
uucauguuca
accguguuaa
agagggaugu
guuggcucga
guauuucacu
gacggguacg
uaugcugcua
ggggagages
acuggcauac
aaccagcgua
cuuuugcecg
gaagaugaaa
uuuagaaggc
gugaacagcg
gggcugagaa
accgccegagg
gccgaggagu
gaagccgaug
ggcuugauaa
ucuccgcagg

gucauaguga

7560
7561

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
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uaacacacuc uggccgaaaa gggeguuaug ccguggaacce auaccauggu aaaguagugg 1860
ugccagaggg acaugcaaua cccguccagg acuuucaage ucugagugaa agugcecacca 1920
uuguguacaa cgaacgugag uucguaaaca gguaccugea ccauauugcc acacauggag 1980
gagcgcugaa cacugaugaa gaauauuaca aaacugucaa gcccagegag cacgacggeg 2040
aalaccugua cgacaucgac aggaaacagu gcgucaagaa agaacuaguc acugggcuag 2100
ggcucacagg cgagcuggug gauccucccu uccaugaauu cgccuacgag agucugagaa 2160
cacgaccage cgecuccuuac caaguaccaa ccauaggggu guauggegug ccaggaucag 2220
gcaagucugg caucauuaaa agcgcecaguca ccaaaaaaga ucuaguggug agcecgecaaga 2280
aagaaaacug ugcagaaauu auaagggacg ucaagaaaau gaaagggeug gacgucaaug 2340
ccagaacugu ggacucagug cucuugaaug gaugcaaaca ccccguagag acccuguaua 2400
uugacgaage uuuugcuugu caugcaggua cucucagage gcecucauagec auuauaagac 2460
cuaaaaaggc agugcucuge ggggauccca aacagugegg uuuuuuuaac augaugugece 2520
ugaaagugca uuuuaaccac gagauuugca cacaagucuu ccacaaaagc aucucucgcec 2580
guugcacuaa aucugugacu ucggucgucu caaccuuguu uuacgacaaa aaaaugagaa 2640
cgacgaaucc gaaagagaclu aagauuguga uugacacuac cggcaguacc aaaccuaagc 2700
aggacgaucu cauucucacu uguuucagag ggugggugaa gcaguugcaa auagauuaca 2760
aaggcaacga aauaaugacg gcagcugecu cucaagggcu gacccguaaa gguguguaug 2820
ccguucggua caaggugaau gaaaauccuc uguacgecacc caccucagaa caugugaacg 2880
uccuacugac ccgcacggag gaccgcaucg uguggaaaac acuagccgge gacccaugga 2940
uaaaaacacu gacugccaag uacccuggga auuucacuge cacgauagag gaguggceaag 3000
cagagcauga ugccaucaug aggcacaucu uggagagacc ggacccuacc gacgucuucce 3060
agaauaaggc aaacgugugu ugggccaagg cuuuagugec ggugcugaag accgeuggea 3120
uagacaugac cacugaacaa uggaacacug uggauuauuu ugaaacggac aaagcucacu 3180
cagcagagau aguauugaac caacuaugcg ugagguucuu uggacucgau cuggacuccg 3240
gucuauuuuc ugcacccacu guuccguuau ccauuaggaa uaaucacugg gauaacuccce 3300
cgucgecuaa cauguacggg cugaauaaag aagugguccg ucagcucucu cgeagguace 3360
cacaacugcc ucgggeaguu geccacuggaa gagucuauga caugaacacu gguacacugce 3420
gcaauuauga uccgcgeaua aaccuaguac cuguaaacag aagacugccu caugecuuuag 3480
uccuccacca uaaugaacac ccacagagug acuuuucuuc auucgucagc aaauugaagg 3540
gcagaacugu ccuggugguce ggggaaaagu uguccgucce aggcecaaaaug guugacuggu 3600
ugucagaccg geccugaggeu accuucagag cucggeugga uuuaggeauc ccaggugaug 3660
ugcccaaaua ugacauaaua uuuguuaaug ugaggacccce aualaaauac caucacuauc 3720
agcaguguga agaccaugcc auuaagcuua gcauguugac caagaaagcu ugucugcauc 3780
ugaaucccgg cggaaccugu gucagecauag guuaugguua cgcugacagg gecagcegaaa 3840
gcaucauugg ugcuauageg cggecaguuca aguuuuccceg gguaugcecaaa ccgaaauccu 3900
cacuugaaga gacggaaguu cuguuuguau ucauugggua cgaucgcaag gcccguacge 3960
acaauccuua caagcuuuca ucaaccuuga ccaacauuua uacagguucc agacuccacg 4020
aagccggaug ugcacccuca uaucaugugg ugcgagggga uauugecacg gecaccgaag 4080
gagugauual aaaugcugcu aacagcaaag gacaaccugg cggaggggug ugcggagege 4140
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uguauaagaa auucccggaa agcuucgauu uacagceccgau cgaaguagga aaagegegac 4200
uggucaaagg ugcagcuaaa cauaucauuc augccguagg accaaacuuc aacaaaguuu 4260
cggagguuga aggugacaaa caguuggcag aggcuuauga guccaucgcu aagauuguca 4320
acgauaacaa uuacaaguca guagcgauuc cacuguuguc caccggcauc uuuuccggga 4380
acaaagaucg acuaacccaa ucauugaacc auuugcugac agcuuuagac accacugaug 4440
cagauguagc calauacugc agggacaaga aaugggaaau gacucucaag gaagcagugg 4500
cuaggagaga agcaguggag gagauaugca luauccgacga cucuucagug acagaaccug 4560
augcagagcu ggugagggug cauccgaaga guucuuugge uggaaggaag ggeuacagea 4620
caagcgaugg caaaacuuuc ucauauuugg aagggaccaa guuucaccag gcggccaagg 4680
auauagcaga aauuaaugcc auguggcccg uugcaacgga ggccaaugag cagguaugea 4740
uguauauccu cggagaaage augagcagua uuaggucgaa augceccccguc gaagagucgg 4800
aagccuccac accaccuage acgcugecuu geuugugeau ccaugecaug acuccagaaa 4860
gaguacagcg ccuaaaagcc ucacguccag aacaaauuac ugugugcuca uccuuuccau 4920
ugccgaagua uagaaucacu ggugugcecaga agauccaaug cucccagecu auauuguucu 4980
caccgaaagu gccugcguau auucauccaa ggaaguaucu cguggaaaca ccaccgguag 5040
acgagacucc ggagccaucg gcagagaacc aauccacaga ggggacaccu gaacaaccac 5100
caculauaac cgaggaugag accaggacua gaacgccuga gccgaucauc aucgaagagg 5160
aagaagagga uagcalaagu uugcugucag auggcccgac ccaccaggug cugcaagucg 5220
aggcagacau ucacgggcecg cccucuguau cuagcucauc cugguccauu ccucaugcau 5280
ccgacuuuga uguggacagu uuauccauac uugacacccu ggagggagceu agcegugacca 5340
gcggggeaac gucagecegag acuaacucuu acuucgcaaa gaguauggag uuucuggege 5400
gaccggugee ugcegecucga acaguauuca ggaacccucc acaucccgeu ccgegeacaa 5460
gaacaccguc acuugcaccc agcagggecu gceucgagaac cagecuaguu uccaccccege 5520
caggcgugaa lUagggugauc acuagagagg agcucgagge gcuuaccccg ucacgceacuc 5580
cuagcagguc ggucucgaga accagccugg ucuccaaccc gcecaggegua aauaggguga 5640
uuacaagaga ggaguuugag gcguucguag cacaacaaca augacgguuu gaugcgggug 5700
caliacaucuu uuccuccgac accggucaag ggcauuuaca acaaaaauca guaaggcaaa 5760
cggugcuauc cgaaguggug uuggagagga ccgaauugga gauuucguau geccccgegee 5820
ucgaccaaga aaaagaagaa uuacuacgca agaaauuaca guuaaauccc acaccugcua 5880
acagaagcag auaccagucc aggaaggugg agaacaugaa agccauaaca gcuagacgua 5940
uucugcaagg ccuagggcecau uauuugaagg cagaaggaaa aguggaguge uaccgaacce 6000
ugcauccugu uccuuuguau ucaucuagug ugaaccguge cuuuucaagc cccaaggucg 6060
caguggaagc cuguaacgcc auguugaaag agaacuuucc gacuguggcu ucuuacugua 6120
uuauuccaga guacgaugcc uauuuggaca ugguugacgg agcuucauge ugcuuagaca 6180
cugccaguuu uugeccugea aagecugegea geuuuccaaa gaaacacucc uauuuggaac 6240
ccacaauacg aucggcagug ccuucagcga uccagaacac gcuccagaac guccuggeag 6300
cugccacaaa aagaaauuge aaugucacge aaaugagaga auugcccgua uuggauucgg 6360
cggeccuuuaa uguggaauge uucaagaaau augeguguaa uaaugaauau ugggaaacgu 6420
uuaaagaaaa ccccaucagg cuuacugaag aaaacguggu aaauuacauu accaaauuaa 6480
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aaggaccaaa agcugcugcu cuuuuugcega agacacauaa uuugaauaug uugcaggaca 6540
uaccaaugga cagguuugua auggacuuaa agagagacgu gaaagugacu ccaggaacaa 6600
aacauacuga agaacggccc aagguacagg ugauccagge ugccgauccg cuagcaacag 6660
cguaucugug cggaauccac cgagagcugg uuaggagauu aaaugcgguc cugcuuccga 6720
acauucauac acuguuugau augucggcug aagacuuuga cgcuauuaua gcecgageacu 6780
uccagceccugg ggauuguguu cuggaaacug acaucgceguc guuugauaaa agugaggacg 6840
acgccaugge ucugaccgeg uuaaugauuc uggaagacuu agguguggac gecagagcugu 6900
ugacgcugau ugaggcggceu uucggegaaa uuucaucaau acauuugecc acuaaaacua 6960
aalluaaaul cggagccaug augaaaucug gaauguuccu cacacuguuu gugaacacag 7020
ucauuaacau uguaaucgca agcagagugu ugagagaacg gcuaaccgga ucaccaugug 7080
cagcauucau uggagaugac aauaucguga aaggagucaa aucggacaaa uuaauggcag 7140
acaggugcge caccugguug aauauggaag ucaagauuau agaugcugug gugggcegaga 7200
aagcgccuua uuucugugga ggguuuauuu ugugugacuc cgugaccgge acagcgugec 7260
guguggcaga cccccluaaaa aggcuguuua agcuuggceaa accucuggea gcagacgaug 7320
aacaugauga ugacaggaga agggcauugc augaagaguc aacacgcugg aaccgagugg 7380
guauucuuuc agagcugugce aaggcaguag aaucaaggua ugaaaccgua ggaacuucca 7440
ucauaguuau ggccaugacu acucuagcua gcaguguuaa aucauucagce uaccugagag 7500
gggceccuau aacucucuac ggcuaaccug aauggacuac gacauagucu aguccgecaa 7560
g 7561
210> 22
211> 7561
<212> RNA
<213> Artificial Sequence
220>
<223> Synthetic construct, C03 nsP1-4 ORF and SGP RNA
<400> 22
augggcggeg caugagagaa gcccagacca auuaccuace caaaauggag aaaguucacg 60
uugacaucga ggaagacagec ccauuccuca gagcuuugca gceggagcuuc ccgeaguuug 120
agguagaagc caagcagguc acugauaaug accaugclaa ugccagageg uuuucgcauc 180
uggcuucaaa acugaucgaa acggaggugg acccauccga cacgauccuu gacauuggaa 240
gugcgeecge ccgecagaaug uaulcuaage acaaguauca uuguaucugu ccgaugagau 300
gugcggaaga uccggacaga uuglalaagu augcaacuaa gcugaagaaa aacuguaagg 360
aaauaacuga uaaggaauug gacaagaaaa ugaaggagcu cgccgecguc augagcegacce 420
cugaccugga aacugagaclu augugccucc acgacgacga gucgugucgce uacgaaggge 480
aagucgcugu uuaccaggau guauacgcgg uugacggacc gacaagucuc uaucaccaag 540
ccaallaaggg aguuagaguc gccuacugga uaggcuuuga caccaccccu uuuauguuua 600
agaacuuggc uggagcauau ccalucauacu cluaccaacug ggccgacgaa accguguuaa 660
cggcucguaa cauaggccua ugcagcucug acguuaugga gceggucacgu agagggaugu 720
ccaulcuuag aaagaagual uUugaaaccal ccaacaaugu ucuauucucu guuggcucga 780
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ccaucuacca cgagaagagg gacuuacuga ggagcuggca ccugccgucu guauuucacu 840
uacguggcaa gcaaaaulac acaugucggu gugagacuau aguuaguugc gacggguacg 900
ucguuaaaag aauagcuauc aguccaggcc uguaugggaa gccuucagge uaugcugcua 960
cgaugcaccg cgagggauuc uugugcugeca aagugacaga cacauugaac ggggagaggg 1020
ucucuuuucc cgugugeacg uaugugecag cuacauugug ugaccaaaug acuggcauac 1080
uggcaacaga ugucagugeg gacgacgege aaaaacugcu gguugggeuce aaccagegua 1140
uagucgucaa cggucgcecacc cagagaaaca ccaauaccau gaaaaauuac cuuuugceccg 1200
uaguggecca ggeauuugeu aggugggeaa aggaauauaa ggaagaucaa gaagaugaaa 1260
ggccacuagg acuacgagau agacaguuag ucauggggug uuguugggeu uuuagaagge 1320
acaagauaac aucuauuuau aagcgeccgg auacccaaac caucaucaaa gugaacageg 1380
auuuccacuc auucgugcug cccaggauag gcecaguaacac auuggagauc gggecugagaa 1440
caagaaucag gaaaauguua gaggagcaca aggagccguc accucucauu accgecgagg 1500
acguacaaga agcuaagugc gcagccgaug aggcuaagga ggugcgugaa gecgaggagu 1560
ugcgegeage ucuaccaccu uuggecageug auguugagga geccacucug gaagecgaug 1620
ucgacuugau guuacaagag gecuggggeeg geucagugga gacaccucgu ggeuugauaa 1680
agguuaccag cuacgcugge gaggacaaga ucggcucuua cgcugugcuu ucuccgeagg 1740
cuguacucaa gagugaaaaa uuaucuugca uccacccucu cgecugaacaa gucauaguga 1800
uaacacacuc uggccgaaaa gggeguuaug ccguggaacce auaccauggu aaaguagugg 1860
ugccagaggg acaugcaaua cccguccagg acuuucaage ucugagugaa agugcecacca 1920
uuguguacaa cgaacgugag uucguaaaca gguaccugea ccauauugcc acacauggag 1980
gagcgcugaa cacugaugaa gaauauuaca aaacugucaa gcccagegag cacgacggeg 2040
aalaccugua cgacaucgac aggaaacagu gcgucaagaa agaacuaguc acugggcuag 2100
ggcucacagg cgagcuggug gauccucccu uccaugaauu cgccuacgag agucugagaa 2160
cacgaccage cgecuccuuac caaguaccaa ccauaggggu guauggegug ccaggaucag 2220
gcaagucugg caucauuaaa agcgcecaguca ccaaaaaaga ucuaguggug agcecgecaaga 2280
aagaaaacug ugcagaaauu auaagggacg ucaagaaaau gaaagggeug gacgucaaug 2340
ccagaacugu ggacucagug cucuugaaug gaugcaaaca ccccguagag acccuguaua 2400
uugacgaage uuuugcuugu caugcaggua cucucagage gcecucauagec auuauaagac 2460
cuaaaaaggc agugcucuge ggggauccca aacagugegg uuuuuuuaac augaugugece 2520
ugaaagugca uuuuaaccac gagauuugca cacaagucuu ccacaaaagc aucucucgcec 2580
guugcacuaa aucugugacu ucggucgucu caaccuuguu uuacgacaaa aaaaugagaa 2640
cgacgaaucc gaaagagaclu aagauuguga uugacacuac cggcaguacc aaaccuaagc 2700
aggacgaucu cauucucacu uguuucagag ggugggugaa gcaguugcaa auagauuaca 2760
aaggcaacga aauaaugacg gcagcugecu cucaagggcu gacccguaaa gguguguaug 2820
ccguucggua caaggugaau gaaaauccuc uguacgecacc caccucagaa caugugaacg 2880
uccuacugac ccgcacggag gaccgcaucg uguggaaaac acuagccgge gacccaugga 2940
uaaaaacacu gacugccaag uacccuggga auuucacuge cacgauagag gaguggceaag 3000
cagagcauga ugccaucaug aggcacaucu uggagagacc ggacccuacc gacgucuucce 3060
agaauaaggc aaacgugugu ugggccaagg cuuuagugcec ggugcugaag accgeuggea 3120
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uagacaugac cacugaacaa uggaacacug uggauuauuu ugaaacggac aaagcucacu 3180
cagcagagau aguauugaac caacuaugcg ugagguucuu uggacucgau cuggacuccg 3240
gucuauuuuc ugcacccacu guuccguuau ccauuaggaa uaaucacugg gauaacuccce 3300
cgucgecuaa cauguacggg cugaauaaag aagugguccg ucagcucucu cgeagguace 3360
cacaacugcc ucgggeaguu geccacuggaa gagucuauga caugaacacu gguacacugce 3420
gcaauuauga uccgcgeaua aaccuaguac cuguaaacag aagacugccu caugcecuuuag 3480
uccuccacca uaaugaacac ccacagagug acuuuucuuc auucgucagc aaauugaagg 3540
gcagaacugu ccuggugguce ggggaaaagu uguccgucce aggcecaaaaug guugacuggu 3600
ugucagaccg geccugaggeu accuucagag cucggeugga uuuaggecauc ccaggugaug 3660
ugcccaaaua ugacauaaua uuuguuaaug ugaggacccce clacaaguac caccacuacce 3720
agcagugcga ggaccacgcc aucaagcuga gcaugceugac caagaaggece ugccugcauc 3780
ugaaucccgg cggaaccugu gucagceauag guuaugguua cgcugacagg gecagcegaaa 3840
gcaucauugg ugcuauageg cggecaguuca aguuuucccg gguaugcecaaa ccgaaauccu 3900
cacuugaaga gacggaaguu cuguuuguau ucaucggcua cgacagaaag gcccguacge 3960
acaauccuua caagcuuuca ucaaccuuga ccaacauuua uacagguucc agacuccacg 4020
aagcceggaug ugcacccuca uaucaugugg ugecgagggga uauugecacg gecaccgaag 4080
gagugauual aaaugcugcu aacagcaaag gacaaccugg cggaggggug ugcggagege 4140
uguauaagaa auucccggaa agcuucgauu uacagceccgau cgaaguagga aaagegegac 4200
uggucaaagg ugcagcuaaa cauaucauuc augccguagg accaaacuuc aacaaaguuu 4260
cggagguuga aggugacaaa caguuggcag aggcuuauga guccaucgcu aagauuguca 4320
acgauaacaa uuacaaguca guagcgauuc cacuguuguc caccggcauc uuuuccggga 4380
acaaagaucg acuaacccaa ucauugaacc auuugcugac agcuuuagac accacugaug 4440
cagauguagc calauacugc agggacaaga aaugggaaau gacucucaag gaagcagugg 4500
cuaggagaga agcaguggag gagauaugca uauccgacga cucuucagug acagaaccug 4560
augcagagcu ggugagggug cauccgaaga guucuuugge uggaaggaag ggeuacagea 4620
caagcgaugg caaaacuuuc ucauauuugg aagggaccaa guuucaccag gcggccaagg 4680
auauagcaga aauuaaugcc auguggcccg uugcaacgga ggeccaaugag cagguaugea 4740
uguauauccu cggagaaage augagcagua uuaggucgaa augccccguc gaagagucgg 4800
aagccuccac accaccuage acgcugecuu geuugugeau ccaugcecaug acuccagaaa 4860
gaguacagcg ccuaaaagcc ucacguccag aacaaauuac ugugugcuca uccuuuccau 4920
ugccgaagua uagaaucacu ggugugcecaga agauccaaug cucccagecu auauuguucu 4980
caccgaaagu gccugcguau auucauccaa ggaaguaucu cguggaaaca ccaccgguag 5040
acgagacucc ggagccaucg gcagagaacc aauccacaga ggggacaccu gaacaaccac 5100
caculauaac cgaggaugag accaggacua gaacgccuga gccgaucauc aucgaagagg 5160
aagaagagga uagcalaagu uugcugucag auggcccgac ccaccaggug cugcaagucg 5220
aggcagacau ucacgggcecg cccucuguau cuagcucauc cugguccauu ccucaugcau 5280
ccgacuuuga uguggacagu uuauccauac uugacacccu ggagggageu agcegugacca 5340
gcggggeaac gucagecegag acuaacucuu acuucgcaaa gaguauggag uuucuggege 5400
gaccggugee ugcegecucga acaguauuca ggaacccucc acaucccgeu ccgegeacaa 5460
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gaacaccguc acuugcaccc agcagggecu gceucgagaac cagcecuaguu uccaccccege 5520
caggcgugaa lUagggugauc acluagagagg agcucgagge gcuuaccccg ucacgceacuc 5580
cuagcagguc ggucucgaga accagccugg ucuccaaccc gcecaggegua aauaggguga 5640
uuacaagaga ggaguuugag gcguucguag cacaacaaca augacgguuu gaugcgggug 5700
caliacaucuu uuccuccgac accggucaag ggcauuuaca acaaaaalca guaaggcaaa 5760
cggugcuauc cgaaguggug uuggagagga ccgaauugga gauuucguau geccccgegee 5820
ucgaccaaga aaaagaagaa uuacuacgca agaaauuaca guuaaauccc acaccugcua 5880
acagaagcag auaccagucc aggaaggugg agaacaugaa agccauaaca gcuagacgua 5940
uucugcaagg ccuagggcecau uauuugaagg cagaaggaaa aguggaguge uaccgaacce 6000
ugcauccugu uccuuuguau ucaucuagug ugaaccguge cuuuucaagc cccaaggucg 6060
caguggaagc cuguaacgcc auguugaaag agaacuuucc gacuguggcu ucuuacugua 6120
uuauuccaga guacgaugcc uauuuggaca ugguugacgg agcuucauge ugcuuagaca 6180
cugccaguuu uugeccugea aagecugegea geuuuccaaa gaaacacucc uauuuggaac 6240
ccacaauacg aucggcagug ccuucagcga uccagaacac gcuccagaac guccuggeag 6300
cugccacaaa aagaaauuge aaugucacge aaaugagaga auugcccgua uuggauucgg 6360
cggeccuuuaa uguggaauge uucaagaaau augeguguaa uaaugaauau ugggaaacgu 6420
uuaaagaaaa ccccaucagg cuuacugaag aaaacguggu aaauuacauu accaaauuaa 6480
aaggaccaaa agcugcugcu cuuuuugcega agacacauaa uuugaauaug uugcaggaca 6540
uaccaaugga cagguuugua auggacuuaa agagagacgu gaaagugacu ccaggaacaa 6600
aacauacuga agaacggccc aagguacagg ugauccagge ugccgauccg cuagcaacag 6660
cguaucugug cggaauccac cgagagcugg uuaggagauu aaaugcgguc cugcuuccga 6720
acauucauac acuguuugau augucggcug aagacuuuga cgcuauuaua gcecgageacu 6780
uccageccugg ggauuguguu cuggaaacug acaucgceguc guuugauaaa agugaggacg 6840
acgccaugge ucugaccgeg uuaaugauuc uggaagacuu agguguggac gecagagcugu 6900
ugacgcugau ugaggcecggceu uucggegaaa uuucaucaau acauuugcecc acuaaaacua 6960
aalluaaaul cggagccaug augaaaucug gaauguuccu cacacuguuu gugaacacag 7020
ucauuaacau uguaaucgca agcagagugu ugagagaacg gcuaaccgga ucaccaugug 7080
cagcauucau uggagaugac aauaucguga aaggagucaa aucggacaaa uuaauggcag 7140
acaggugcge caccugguug aauauggaag ucaagauuau agaugcugug gugggcegaga 7200
aagcgccuua uuucugugga ggguuuauuu ugugugacuc cgugaccgge acagcgugec 7260
guguggcaga ccccclaaaa aggcuguuua agcuuggeaa accucuggea gcagacgaug 7320
aacaugauga ugacaggaga agggcauugc augaagaguc aacacgcugg aaccgagugg 7380
guauucuuuc agagcugugce aaggcaguag aaucaaggua ugaaaccgua ggaacuucca 7440
ucauaguuau ggccaugacu acucuagcua gcaguguuaa aucauucagce uaccugagag 7500
gggceccuau aacucucuac ggcuaaccug aauggacuac gacauagucu aguccgecaa 7560
g 7561
<210> 23
211> 7561
<212> RNA
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<213> Artificial Sequence
220>
<223> Synthetic construct, C04 nsP1-4 ORF and SGP RNA
<400> 23
augggcggeg caugagagaa gcccagacca auuaccuace caaaauggag aaaguucacg 60
uugacaucga ggaagacagec ccauuccuca gagcuuugca gceggagcuuc ccgeaguuug 120
agguagaagc caagcagguc acugauaaug accaugclaa ugccagageg uuuucgcauc 180
uggcuucaaa acugaucgaa acggaggugg acccauccga cacgauccuu gacauuggaa 240
gugcgeecge ccgecagaaug uaulcuaage acaaguauca uuguaucugu ccgaugagau 300
gugcggaaga uccggacaga uuglalaagu augcaacuaa gcugaagaaa aacuguaagg 360
aaauaacuga Uaaggaauug gacaagaaaa ugaaggagcu cgccgecguc augagcegacce 420
cugaccugga aacugagaclu augugccucc acgacgacga gucgugucge uacgaaggge 480
aagucgcugu uuaccaggau guauacgcgg uugacggacc gacaagucuc uaucaccaag 540
ccaalaaggg aguuagaguc gccuacugga uaggcuuuga caccaccccu uuuauguuua 600
agaacuuggc uggagcauau ccalcauacu cluaccaacug ggccgacgaa accguguuaa 660
cggcucguaa cauaggccua ugcagcucug acguuaugga gceggucacgu agagggaugu 720
ccaulcuuag aaagaagual uUugaaaccal ccaacaaugu ucuauucucu guuggcucga 780
ccaucuacca cgagaagagg gacuuacuga ggagcuggca ccugeccgucu guauuucacu 840
uacguggcaa gcaaaaulac acaugucggu gugagacuau aguuaguugc gacggguacg 900
ucguuaaaag aauagcuauc aguccaggcc uguaugggaa gccuucagge uaugcugcua 960
cgaugcaccg cgagggauuc uugugcugeca aagugacaga cacauugaac ggggagaggg 1020
ucucuuuucc cgugugeacg uaugugcecag cuacauugug ugaccaaaug acuggcauac 1080
uggcaacaga ugucagugeg gacgacgege aaaaacugcu gguugggeuce aaccagegua 1140
uagucgucaa cggucgcecacc cagagaaaca ccaauaccau gaaaaauuac cuuuugceccg 1200
uaguggecca ggeauuugeu aggugggeaa aggaauauaa ggaagaucaa gaagaugaaa 1260
ggccacuagg acuacgagau agacaguuag ucauggggug uuguugggeu uuuagaagge 1320
acaagauaac aucuauuuau aagcgeccgg auacccaaac caucaucaaa gugaacageg 1380
auuuccacuc auucgugcug cccaggauag gcecaguaacac auuggagauc gggecugagaa 1440
caagaaucag gaaaauguua gaggagcaca aggagccguc accucucauu accgecgagg 1500
acguacaaga agcuaagugc gcagccgaug aggcuaagga ggugcgugaa gecgaggagu 1560
ugcgegeage ucuaccaccu uuggecageug auguugagga geccacucug gaagecgaug 1620
ucgacuugau guuacaagag gcuggggeeg geucagugga gacaccucgu ggeuugauaa 1680
agguuaccag cuacgcugge gaggacaaga ucggcucuua cgcugugcuu ucuccgeagg 1740
cuguacucaa gagugaaaaa uuaucuugca uccacccucu cgcugaacaa gucauaguga 1800
uaacacacuc uggccgaaaa gggeguuaug ccguggaacce auaccauggu aaaguagugg 1860
ugccagaggg acaugcaaua cccguccagg acuuucaage ucugagugaa agugcecacca 1920
uuguguacaa cgaacgugag uucguaaaca gguaccugea ccauauugcc acacauggag 1980
gagcgcugaa cacugaugaa gaauauuaca aaacugucaa gcccagegag cacgacggeg 2040
aalaccugua cgacaucgac aggaaacagu gcgucaagaa agaacuaguc acugggcuag 2100
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ggcucacagg cgagcuggug gauccucccu uccaugaauu cgccuacgag agucugagaa 2160
cacgaccage cgecuccuuac caaguaccaa ccauaggggu guauggegug ccaggaucag 2220
gcaagucugg caucauuaaa agcgcecaguca ccaaaaaaga ucuaguggug agcecgcecaaga 2280
aagaaaacug ugcagaaauu auaagggacg ucaagaaaau gaaagggeug gacgucaaug 2340
ccagaacugu ggacucagug cucuugaaug gaugcaaaca ccccguagag acccuguaua 2400
uugacgaage uuuugcuugu caugcaggua cucucagage gcecucauagec auuauaagac 2460
cuaaaaaggc agugcucuge ggggauccca aacagugegg uuuuuuuaac augaugugece 2520
ugaaagugca uuuuaaccac gagauuugca cacaagucuu ccacaaaagc aucucucgcec 2580
guugcacuaa aucugugacu ucggucgucu caaccuuguu uuacgacaaa aaaaugagaa 2640
cgacgaaucc gaaagagaclu aagauuguga uugacacuac cggcaguacc aaaccuaagc 2700
aggacgaucu cauucucacu uguuucagag ggugggugaa gcaguugcaa auagauuaca 2760
aaggcaacga aauaaugacg gcagcugcecu cucaagggcu gacccguaaa gguguguaug 2820
ccguucggua caaggugaau gaaaauccuc uguacgcacc caccucagaa caugugaacg 2880
uccuacugac ccgcacggag gaccgcaucg uguggaaaac acuagccgge gacccaugga 2940
uaaaaacacu gacugccaag uacccuggga auuucacuge cacgauagag gaguggceaag 3000
cagagcauga ugccaucaug aggcacaucu uggagagacc ggacccuacc gacgucuucce 3060
agaauaaggc aaacgugugu ugggccaagg cuuuagugec ggugcugaag accgeuggea 3120
uagacaugac cacugaacaa uggaacacug uggauuauuu ugaaacggac aaagcucacu 3180
cagcagagau aguauugaac caacuaugcg ugagguucuu uggacucgau cuggacuccg 3240
gucuauuuuc ugcacccacu guuccguuau ccauuaggaa uaaucacugg gauaacuccce 3300
cgucgecuaa cauguacggg cugaauaaag aagugguccg ucagcucucu cgeagguace 3360
cacaacugcc ucgggeaguu geccacuggaa gagucuauga caugaacacu gguacacugce 3420
gcaauuauga uccgcgeaua aaccuaguac cuguaaacag aagacugccu caugcecuuuag 3480
uccuccacca uaaugaacac ccacagagug acuuuucuuc auucgucagc aaauugaagg 3540
gcagaacugu ccuggugguce ggggaaaagu uguccgucce aggcecaaaaug guugacuggu 3600
ugucagaccg geccugaggeu accuucagag cucggeugga uuuaggecauc ccaggugaug 3660
ugcccaaaua ugacauaaua uuuguuaaug ugaggacccce aualaaauac caucacuauc 3720
agcaguguga agaccaugcc auuaagcuua gcauguugac caagaaagcu ugucugcauc 3780
ugaaucccgg cggaaccugu gucagceauag guuaugguua cgcugacagg gecagcegaaa 3840
gcaucauugg ugcuauageg cggecaguuca aguuuucccg gguaugcaaa ccgaaauccu 3900
cacuugaaga gacggaaguu cuguuuguau ucauugggua cgaucgcaag gcccguacge 3960
acaaccccua caagcugage agcacccluga ccaacaucua caccggeage agacugeacg 4020
aagccggaug ugcacccuca uaucaugugg ugcgagggga uauugecaca gecacagaag 4080
gagugauual aaaugcugcu aacagcaaag gacaaccugg cggaggggug ugcggagege 4140
uguauaagaa auucccggaa agcuucgauu uacagceccgau cgaaguagga aaagegegac 4200
uggucaaagg ugcagcuaaa cauaucauuc augccguagg accaaacuuc aacaaaguuu 4260
cggagguuga aggugacaaa caguuggcag aggcuuauga guccaucgcu aagauuguca 4320
acgauaacaa uuacaaguca guagcgauuc cacuguuguc caccggcauc uuuuccggga 4380
acaaagaucg acuaacccaa ucauugaacc auuugcugac agcuuuagac accacugaug 4440
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cagauguagc calauacugc agggacaaga aaugggaaau gacucucaag gaagcagugg 4500
cuaggagaga agcaguggag gagauaugca uauccgacga cucuucagug acagaaccug 4560
augcagagcu ggugagggug cauccgaaga guucuuugge uggaaggaag ggeuacagea 4620
caagcgaugg caaaacuuuc ucauauuugg aagggaccaa guuucaccag gcggccaagg 4680
auauagcaga aauuaaugcc auguggcccg uugcaacgga ggccaaugag cagguaugea 4740
uguauauccu cggagaaage augagcagua uuaggucgaa augccccguc gaagagucgg 4800
aagccuccac accaccuage acgcugecuu geuugugeau ccaugecaug acuccagaaa 4860
gaguacagcg ccuaaaagcc ucacguccag aacaaauuac ugugugcuca uccuuuccau 4920
ugccgaagua uagaaucacu ggugugcecaga agauccaaug cucccagecu auauuguucu 4980
caccgaaagu gccugcguau auucauccaa ggaaguaucu cguggaaaca ccaccgguag 5040
acgagacucc ggagccaucg gcagagaacc aauccacaga ggggacaccu gaacaaccac 5100
caculauaac cgaggaugag accaggacua gaacgccuga gccgaucauc aucgaagagg 5160
aagaagagga uagcalaagu uugcugucag auggcccgac ccaccaggug cugcaagucg 5220
aggcagacau ucacgggcecg ccclucuguau cuagcucauc cugguccauu ccucaugcau 5280
ccgacuuuga uguggacagu uuauccauac uugacacccu ggagggageu agcegugacca 5340
gcggggeaac gucagecegag acuaacucuu acuucgcaaa gaguauggag uuucuggege 5400
gaccggugee ugcegecucga acaguauuca ggaacccucc acaucccgeu ccgegeacaa 5460
gaacaccguc acuugcaccc agcagggecu gceucgagaac cagcecuaguu uccaccccege 5520
caggcgugaa lUagggugauc acuagagagg agcucgagge gcuuaccccg ucacgceacuc 5580
cuagcagguc ggucucgaga accagccugg ucuccaaccc gcecaggegua aauaggguga 5640
uuacaagaga ggaguuugag gcguucguag cacaacaaca augacgguuu gaugcgggug 5700
caliacaucuu uuccuccgac accggucaag ggcauuuaca acaaaaalca guaaggcaaa 5760
cggugcuauc cgaaguggug uuggagagga ccgaauugga gauuucguau geccccgegee 5820
ucgaccaaga aaaagaagaa uuacuacgca agaaauuaca guuaaauccc acaccugcua 5880
acagaagcag auaccagucc aggaaggugg agaacaugaa agccauaaca gcuagacgua 5940
uucugcaagg ccuagggcecau uauuugaagg cagaaggaaa aguggaguge uaccgaacce 6000
ugcauccugu uccuuuguau ucaucuagug ugaaccguge cuuuucaagc cccaaggucg 6060
caguggaagc cuguaacgcc auguugaaag agaacuuucc gacuguggcu ucuuacugua 6120
uuauuccaga guacgaugcc uauuuggaca ugguugacgg agcuucauge ugcuuagaca 6180
cugccaguuu uugeccugea aagecugegea geuuuccaaa gaaacacucc uauuuggaac 6240
ccacaauacg aucggcagug ccuucagcga uccagaacac gcuccagaac guccuggeag 6300
cugccacaaa aagaaauuge aaugucacge aaaugagaga auugcecccgua uuggauucgg 6360
cggeccuuuaa uguggaauge uucaagaaau augeguguaa uaaugaauau ugggaaacgu 6420
uuaaagaaaa ccccaucagg cuuacugaag aaaacguggu aaauuacauu accaaauuaa 6480
aaggaccaaa agcugcugcu cuuuuugcega agacacauaa uuugaauaug uugcaggaca 6540
uaccaaugga cagguuugua auggacuuaa agagagacgu gaaagugacu ccaggaacaa 6600
aacauacuga agaacggccce aagguacagg ugauccagge ugccgauccg cuagcaacag 6660
cguaucugug cggaauccac cgagagcugg uuaggagauu aaaugcgguc cugcuuccga 6720
acauucauac acuguuugau augucggcug aagacuuuga cgcuauuaua gcecgageacu 6780
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uccagceccugg ggauuguguu cuggaaacug acaucgceguc guuugauaaa agugaggacg 6840
acgccaugge ucugaccgeg uuaaugauuc uggaagacuu agguguggac gcecagagcugu 6900
ugacgcugau ugaggcecggceu uucggegaaa uuucaucaau acauuugcecc acuaaaacua 6960
aalluaaaul cggagccaug augaaaucug gaauguuccu cacacuguuu gugaacacag 7020
ucauuaacau uguaaucgca agcagagugu ugagagaacg gcuaaccgga ucaccaugug 7080
cagcauucau uggagaugac aauaucguga aaggagucaa aucggacaaa uuaauggcag 7140
acaggugcge caccugguug aauauggaag ucaagauuau agaugcugug gugggcegaga 7200
aagcgccuua uuucugugga ggguuuauuu ugugugacuc cgugaccgge acagcgugec 7260
guguggcaga ccccclaaaa aggcuguuua agcuuggeaa accucuggea gcagacgaug 7320
aacaugauga ugacaggaga agggcauugc augaagaguc aacacgcugg aaccgagugg 7380
guauucuuuc agagcugugce aaggcaguag aaucaaggua ugaaaccgua ggaacuucca 7440
ucauaguuau ggccaugacu acucuagcua gcaguguuaa aucauucagce uaccugagag 7500
gggceccuau aacucucuac ggcuaaccug aauggacuac gacauagucu aguccgecaa 7560
g 7561
210> 24
211> 7561
<212> RNA
<213> Artificial Sequence
220>
<223> Synthetic construct, C05 nsP1-4 ORF and SGP RNA
<400> 24
augggcggeg caugagagaa gcccagacca auuaccuace caaaauggag aaaguucacg 60
uugacaucga ggaagacagec ccauuccuca gagcuuugca gceggagcuuc ccgeaguuug 120
agguagaagc caagcagguc acugauaaug accaugclaa ugccagageg uuuucgcauc 180
uggcuucaaa acugaucgaa acggaggugg acccauccga cacgauccuu gacauuggaa 240
gugcgeecge ccgecagaaug uaulcuaage acaaguauca uuguaucugu ccgaugagau 300
gugcggaaga uccggacaga uuglalaagu augcaacuaa gcugaagaaa aacuguaagg 360
aaauaacuga uaaggaauug gacaagaaaa ugaaggagcu cgccgecguc augagcegacce 420
cugaccugga aacugagaclu augugccucc acgacgacga gucgugucge uacgaaggge 480
aagucgcugu uuaccaggau guauacgcgg uugacggacc gacaagucuc uaucaccaag 540
ccaallaaggg aguuagaguc gccuacugga uaggcuuuga caccaccccu uuuauguuua 600
agaacuuggc uggagcauau ccalucauacu cluaccaacug ggccgacgaa accguguuaa 660
cggcucguaa cauaggccua ugcagcucug acguuaugga gceggucacgu agagggaugu 720
ccaulcuuag aaagaagual uUugaaaccal ccaacaaugu ucuauucucu guuggcucga 780
ccaucuacca cgagaagagg gacuuacuga ggagcuggca ccugccgucu guauuucacu 840
uacguggcaa gcaaaaulac acaugucggu gugagacuau aguuaguugc gacggguacg 900
ucguuaaaag aauagcuauc aguccaggcc uguaugggaa gccuucagge uaugcugcua 960
cgaugcaccg cgagggauuc uugugcugeca aagugacaga cacauugaac ggggagaggg 1020
ucucuuuucc cgugugecacg uaugugcecag cuacauugug ugaccaaaug acuggcauac 1080
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uggcaacaga ugucagugeg gacgacgege aaaaacugcu gguugggeuce aaccagegua 1140
uagucgucaa cggucgcecacc cagagaaaca ccaauaccau gaaaaauuac cuuuugceccg 1200
uaguggecca ggeauuugeu aggugggeaa aggaauauaa ggaagaucaa gaagaugaaa 1260
ggccacuagg acuacgagau agacaguuag ucauggggug uuguugggeu uuuagaagge 1320
acaagauaac aucuauuuau aagcgeccgg auacccaaac caucaucaaa gugaacageg 1380
auuuccacuc auucgugcug cccaggauag gcecaguaacac auuggagauc gggecugagaa 1440
caagaaucag gaaaauguua gaggagcaca aggagccguc accucucauu accgecgagg 1500
acguacaaga agcuaagugc gcagccgaug aggcuaagga ggugcgugaa gecgaggagu 1560
ugcgegeage ucuaccaccu uuggecageug auguugagga geccacucug gaagecgaug 1620
ucgacuugau guuacaagag gcuggggeeg geucagugga gacaccucgu ggeuugauaa 1680
agguuaccag cuacgcugge gaggacaaga ucggcucuua cgcugugcuu ucuccgeagg 1740
cuguacucaa gagcgagaag cugagcugca uucacccucu ggeccgagecaa gugaucguga 1800
ucacacacag cggccggaag ggecagauaug ccguggaacc uuaucacgge aagguggugg 1860
ugccugaggg acacgcuauu ccagugecagg acuuucagge ccugagegag ucugcecacca 1920
ucguguacaa cgagcgegag uucgugaaca gauaccugea ccacauugcec acacacggeg 1980
gagcccugaa caccgacgaa gaguacuaca agaccgugaa geccagegag cacgacggeg 2040
aalaccugua cgacaucgac aggaaacagu gcgucaagaa agaacuaguc acugggcuag 2100
ggcucacagg cgagcuggug gauccucccu uccaugaauu cgccuacgag agucugagaa 2160
cacgaccage cgecuccuuac caaguaccaa ccauaggggu guauggegug ccaggaucag 2220
gcaagucugg caucauuaaa agcgcecaguca ccaaaaaaga ucuaguggug agcecgecaaga 2280
aagaaaacug ugcagaaauu auaagggacg ucaagaaaau gaaagggeug gacgucaaug 2340
ccagaacugu ggauagcgug cugcugaacg gcugcaageca ccccguagag acccuguaua 2400
uugacgaage uuuugcuugu caugcaggua cucucagage gcecucauagec auuauaagac 2460
cuaaaaaggc agugcucuge ggggauccua agcagugegg cuucuucaac augaugugece 2520
ugaaggugca cuucaaccac gagaucugca cccagguguu ccacaaaagc aucucucgcec 2580
guugcacuaa aucugugacu ucggucgucu caaccuuguu uuacgacaaa aaaaugagaa 2640
cgacgaaucc gaaagagaclu aagauuguga uugacacuac cggcaguacc aaaccuaagc 2700
aggacgaucu cauucucacu uguuucagag ggugggugaa gcaguugcaa auagauuaca 2760
aaggcaacga aauaaugacg gcagcugecu cucaagggcu gacccguaaa gguguguaug 2820
ccguucggua caaggugaau gaaaauccuc uguacgecacc caccucagaa caugugaacg 2880
uccuacugac ccgcacggag gaccgcaucg uguggaaaac acuagccgge gacccaugga 2940
uaaaaacacu gacugccaag uacccuggga auuucacuge cacgauagag gaguggceaag 3000
cagagcauga ugccaucaug aggcacaucu uggagagacc ggacccuacc gacgucuucce 3060
agaauaaggc aaacgugugu ugggccaagg cuuuagugec ggugcugaag accgeuggea 3120
uagacaugac cacugaacaa uggaacacug uggauuauuu ugaaacggac aaagcucacu 3180
cagcagagau aguauugaac caacuaugcg ugagguucuu uggacucgau cuggacuccg 3240
gucuauuuuc ugcacccacu guuccguuau ccauuaggaa uaaucacugg gauaacuccce 3300
cgucgecuaa cauguacggg cugaauaaag aagugguccg ucagcucucu cgeagguace 3360
cacaacugcc ucgggeaguu geccacuggaa gagucuauga caugaacacu gguacacugce 3420
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gcaauuauga uccgcgeaua aaccuaguac cuguaaacag aagacugccu caugcecuuuag 3480
uccuccacca uaaugaacac ccacagagug acuuuucuuc auucgucagc aaauugaagg 3540
gcagaacugu ccuggugguce ggggaaaagu uguccgucce aggcecaaaaug guugacuggu 3600
ugucagaccg geccugaggeu accuucagag cucggeugga uuuaggeauc ccaggugaug 3660
ugcccaaaua ugacauaaua uuuguuaaug ugaggacccce aualaaauac caucacuauc 3720
agcaguguga agaccaugcc auuaagcuua gcauguugac caagaaagcu ugucugcauc 3780
ugaaucccgg cggaaccugu gucagceauag guuaugguua cgcugacagg gecagegaaa 3840
gcaucauugg ugcuauageg cggecaguuca aguuuucccg gguaugcaaa ccgaaauccu 3900
cacuugaaga gacggaaguu cuguuuguau ucauugggua cgaucgcaag gcccguacge 3960
acaauccuua caagcuuuca ucaaccuuga ccaacauuua uacagguucc agacuccacg 4020
aagccggaug ugcacccuca uaucaugugg ugcgagggga uauugecacg gecaccgaag 4080
gagugauual aaaugcugcu aacagcaaag gacaaccugg cggaggggug ugcggagege 4140
uguauaagaa auucccggaa agcuucgauu uacagceccgau cgaaguagga aaagegegac 4200
uggucaaagg ugcagcuaaa cauaucauuc augccguagg accaaacuuc aacaaaguuu 4260
cggagguuga aggugacaaa caguuggcag aggcuuauga guccaucgcu aagauuguca 4320
acgauaacaa uuacaaguca guagcgauuc cacuguuguc caccggcauc uuuuccggga 4380
acaaagaucg acuaacccaa ucauugaacc auuugcugac agcuuuagac accacugaug 4440
cagauguagc cauauacugc agggacaaga aaugggaaau gacucucaag gaagcagugg 4500
cuaggagaga agcaguggag gagauaugca luauccgacga cucuucagug acagaaccug 4560
augcagagcu ggugagggug cauccgaaga guucuuugge uggaaggaag ggeuacagea 4620
caagcgaugg caaaacuuuc ucauauuugg aagggaccaa guuucaccag gcggccaagg 4680
auauagcaga aauuaaugcc auguggcccg uugcaacgga ggccaaugag cagguaugea 4740
uguauauccu cggagaaage augagcagua uuaggucgaa augccccguc gaagagucgg 4800
aagccuccac accaccuage acgcugecuu geuugugeau ccaugecaug acuccagaaa 4860
gaguacagcg ccuaaaagcc ucacguccag aacaaauuac ugugugcuca uccuuuccau 4920
ugccgaagua uagaaucacu ggugugcecaga agauccaaug cucccagecu auauuguucu 4980
caccgaaagu gccugcguau auucauccaa ggaaguaucu cguggaaaca ccaccgguag 5040
acgagacucc ggagccaucg gcagagaacc aauccacaga ggggacaccu gaacaaccac 5100
caculauaac cgaggaugag accaggacua gaacgccuga gccgaucauc aucgaagagg 5160
aagaagagga uagcalaagu uugcugucag auggcccgac ccaccaggug cugcaagucg 5220
aggcagacau ucacgggcecg cccucuguau cuagcucauc cugguccauu ccucaugcau 5280
ccgacuuuga uguggacagu uuauccauac uugacacccu ggagggageu agcegugacca 5340
gcggggeaac gucagecegag acuaacucuu acuucgcaaa gaguauggag uuucuggege 5400
gaccggugee ugcegecucga acaguauuca ggaacccucc acaucccgeu ccgegeacaa 5460
gaacaccguc acuugcaccc agcagggecu gceucgagaac cagecuaguu uccaccccege 5520
caggcgugaa lUagggugauc acuagagagg agcucgagge gcuuaccccg ucacgceacuc 5580
cuagcagguc ggucucgaga accagccugg ucuccaaccc gcecaggegua aauaggguga 5640
uuacaagaga ggaguuugag gcguucguag cacaacaaca augacgguuu gaugcgggug 5700
caliacaucuu uuccuccgac accggucaag ggcauuuaca acaaaaauca guaaggcaaa 5760
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cggugcuauc cgaaguggug uuggagagga ccgaauugga gauuucguau geccccgegee 5820
ucgaccaaga aaaagaagaa uuacuacgca agaaauuaca guuaaauccc acaccugcua 5880
acagaagcag auaccagucc aggaaggugg agaacaugaa agccauaaca gcuagacgua 5940
uucugcaagg ccuagggcecau uauuugaagg cagaaggaaa aguggaguge uaccgaacce 6000
ugcauccugu uccuuuguau ucaucuagug ugaaccguge cuuuucaagc cccaaggucg 6060
caguggaagc cuguaacgcc auguugaaag agaacuuucc gacuguggcu ucuuacugua 6120
uuauuccaga guacgaugcc uauuuggaca ugguugacgg agcuucauge ugcuuagaca 6180
cugccaguuu uugeccugea aagecugegea geuuuccaaa gaaacacucc uauuuggaac 6240
ccacaauacg aucggcagug ccuucagcga uccagaacac gcuccagaac guccuggeag 6300
cugccacaaa aagaaauuge aaugucacge aaaugagaga auugcecccgua uuggauucgg 6360
cggecuuuaa uguggaauge uucaagaaau augeguguaa uaaugaauau ugggaaacgu 6420
uuaaagaaaa ccccaucagg cuuacugaag aaaacguggu aaauuacauu accaaauuaa 6480
aaggaccaaa agcugcugcu cuuuuugcega agacacauaa uuugaauaug uugcaggaca 6540
uaccaaugga cagguuugua auggacuuaa agagagacgu gaaagugacu ccaggaacaa 6600
aacauacuga agaacggccc aagguacagg ugauccagge ugccgauccg cuagcaacag 6660
cguaucugug cggaauccac cgagagcugg uuaggagauu aaaugcgguc cugcuuccga 6720
acauucauac acuguuugau augucggcug aagacuuuga cgcuauuaua gcecgagceacu 6780
uccageccugg ggauuguguu cuggaaacug acaucgceguc guuugauaaa agugaggacg 6840
acgccaugge ucugaccgeg uuaaugauuc uggaagacuu agguguggac gecagagcugu 6900
ugacgcugau ugaggcggceu uucggegaaa uuucaucaau acauuugecc acuaaaacua 6960
aalluaaaul cggagccaug augaaaucug gaauguuccu cacacuguuu gugaacacag 7020
ucauuaacau uguaaucgca agcagagugu ugagagaacg gcuaaccgga ucaccaugug 7080
cagcauucau uggagaugac aauaucguga aaggagucaa aucggacaaa uuaauggcag 7140
acaggugcge caccugguug aauauggaag ucaagauuau agaugcugug gugggcegaga 7200
aagcgccuua uuucugugga ggguuuauuu ugugugacuc cgugaccgge acagcgugec 7260
guguggcaga ccccclaaaa aggcuguuua agcuuggeaa accucuggea gcecagacgaug 7320
aacaugauga ugacaggaga agggcauugc augaagaguc aacacgcugg aaccgagugg 7380
guauucuuuc agagcugugce aaggcaguag aaucaaggua ugaaaccgua ggaacuucca 7440
ucauaguuau ggccaugacu acucuagcua gcaguguuaa aucauucagce uaccugagag 7500
gggceccuau aacucucuac ggcuaaccug aauggacuac gacauagucu aguccgecaa 7560
g 7561
<210> 25
211> 7561
<212> RNA
<213> Artificial Sequence
220>
<223> Synthetic construct, C06 nsP1-4 ORF and SGP RNA
<400> 25
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uugacaucga ggaagacagc ccauuccuca gagcuuugca gceggagcuuc ccgeaguuug 120
agguagaagc caagcagguc acugauaaug accaugclaa ugccagageg uuuucgcauc 180
uggcuucaaa acugaucgaa acggaggugg acccauccga cacgauccuu gacauuggaa 240
gugcgeecge ccgecagaaug uaulcuaage acaaguauca uuguaucugu ccgaugagau 300
gugcggaaga uccggacaga uuglalaagu augcaacuaa gcugaagaaa aacuguaagg 360
aaauaacuga Uaaggaauug gacaagaaaa ugaaggagcu cgccgecguc augagcegacce 420
cugaccugga aacugagaclu augugccucc acgacgacga gucgugucge uacgaaggge 480
aagucgcugu uuaccaggau guauacgcgg uugacggacc gacaagucuc uaucaccaag 540
ccaalaaggg aguuagaguc gccuacugga uaggcuuuga caccaccccu uuuauguuua 600
agaacuuggc uggagcauau ccalucauacu cluaccaacug ggccgacgaa accguguuaa 660
cggccagaaa lUaucggecug uguagcageg acgugaugga aagauccaga cggggeauga 720
gcauccugeg gaagaaguac cugaagccua gcaacaacgu geuguucage gugggeagea 780
ccaucuacca cgagaagagg gaccugcuge ggagcuggea ucugccuuce guguuucacce 840
ugagaggcaa gcagaacuac accuguagau gcgagacaau cguguccuge gacggceuacg 900
uggucaagcg gaucgccauu ucuccuggee uguacggcaa gecuucugge uaugecegeca 960
ccaugcacag agaaggcuuu cuguguugca aagugaccga cacacugaac ggcegageggg 1020
uguccuuucc uguguguacc uaugugceccg ccacacugug cgaucagaug acaggeauuc 1080
uggccaccga cgugucagcc gacgaugecc agaaacugcu cgugggecug aaccagagaa 1140
ucguggucaa cggcagaacc cagcggaaca ccaacaccau gaagaacuac cugcugccug 1200
ugguggecea ggecuuugee agaugggeca aagaguacaa agaggaucaa gaggacgage 1260
ggeceecuggg ccugagagau agacaacugg ucaugggeug cugecugggee uucagaagge 1320
acaagaucac cagcaucuac aagcggcccg acacacagac caucaucaaa gugaacageg 1380
acuuccacag cuucgugcug ccucggaucg gcecagcaacac acuggaaauc ggecugegga 1440
cccggaucag aaagaugcug gaagaacaca aagagcccuc uccacugauc accgecgagg 1500
augugcaaga ggccaaaugu gccgecgacg aggcuaaaga agugegegaa gecgaggaac 1560
ugagagccge acuuccuccu cuggecgecg auguugaaga acccacucug gaagecgacg 1620
ucgacuugau guuacaagag gcuggggeeg geucagugga gacaccucgu ggeuugauaa 1680
agguuaccag cuacgcugge gaggacaaga ucggcucuua cgcugugcuu ucuccgeagg 1740
cuguacucaa gagugaaaaa uuaucuugca uccacccucu cgecugaacaa gucauaguga 1800
uaacacacuc uggccgaaaa gggeguuaug ccguggaacce auaccauggu aaaguagugg 1860
ugccagaggg acaugcaaua cccguccagg acuuucaage ucugagugaa agugcecacca 1920
uuguguacaa cgaacgugag uucguaaaca gguaccugea ccauauugcc acacauggag 1980
gagcgcugaa cacugaugaa gaauauuaca aaacugucaa gcccagegag cacgacggeg 2040
aalaccugua cgacaucgac aggaaacagu gcgucaagaa agaacuaguc acugggcuag 2100
ggcucacagg cgagcuggug gauccucccu uccaugaauu cgccuacgag agucugagaa 2160
cacgaccage cgeuccuuac caaguaccaa ccauaggggu guauggegug ccaggaucag 2220
gcaagucugg caucauuaaa agcgcecaguca ccaaaaaaga ucuaguggug agcecgecaaga 2280
aagaaaacug ugcagaaauu auaagggacg ucaagaaaau gaaagggeug gacgucaaug 2340
ccagaacugu ggacucagug cucuugaaug gaugcaaaca ccccguagag acccuguaua 2400
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uugacgaage uuuugcuugu caugcaggua cucucagage gcecucauagec auuauaagac 2460
cuaaaaaggc agugcucuge ggggauccca aacagugegg uuuuuuuaac augaugugece 2520
ugaaagugca uuuuaaccac gagauuugca cacaagucuu ccacaaaagc aucucucgcec 2580
guugcacuaa aucugugacu ucggucgucu caaccuuguu uuacgacaaa aaaaugagaa 2640
cgacgaaucc gaaagagaclu aagauuguga uugacacuac cggcaguacc aaaccuaagc 2700
aggacgaucu cauucucacu uguuucagag ggugggugaa gcaguugcaa auagauuaca 2760
aaggcaacga aauaaugacg gcagcugecu cucaagggcu gacccguaaa gguguguaug 2820
ccguucggua caaggugaau gaaaauccuc uguacgcacc caccucagaa caugugaacg 2880
uccuacugac ccgcacggag gaccgcaucg uguggaaaac acuagccgge gacccaugga 2940
uaaaaacacu gacugccaag uacccuggga auuucacuge cacgauagag gaguggceaag 3000
cagagcauga ugccaucaug aggcacaucu uggagagacc ggacccuacc gacgucuucce 3060
agaauaaggc aaacgugugu ugggccaagg cuuuagugec ggugcugaag accgeuggea 3120
uagacaugac cacugaacaa uggaacacug uggauuauuu ugaaacggac aaagcucacu 3180
cagcagagau aguauugaac caacuaugcg ugagguucuu uggacucgau cuggacuccg 3240
gucuauuuuc ugcacccacu guuccguuau ccauuaggaa uaaucacugg gauaacuccce 3300
cgucgecuaa cauguacggg cugaauaaag aagugguccg ucagcucucu cgeagguace 3360
cacaacugcc ucgggeaguu geccacuggaa gagucuauga caugaacacu gguacacugce 3420
gcaauuauga uccgcgeaua aaccuaguac cuguaaacag aagacugccu caugcecuuuag 3480
uccuccacca uaaugaacac ccacagagug acuuuucuuc auucgucagc aaauugaagg 3540
gcagaacugu ccuggugguce ggggaaaagu uguccgucce aggcecaaaaug guugacuggu 3600
ugucagaccg gceccugaggeu accuucagag cucggeugga uuuaggeauc ccaggugaug 3660
ugcccaaaua ugacauaaua uuuguuaaug ugaggacccce aualaaauac caucacuauc 3720
agcaguguga agaccaugcc auuaagcuua gcauguugac caagaaagcu ugucugcauc 3780
ugaaucccgg cggaaccugu gucagecauag guuaugguua cgcecugacagg gecagcegaaa 3840
gcaucauugg ugcuauageg cggecaguuca aguuuucccg gguaugcaaa ccgaaauccu 3900
cacuugaaga gacggaaguu cuguuuguau ucauugggua cgaucgcaag gcccguacge 3960
acaauccuua caagcuuuca ucaaccuuga ccaacauuua uacagguucc agacuccacg 4020
aagccggaug ugcacccuca uaucaugugg ugcgagggga uauugecacg gecaccgaag 4080
gagugauual aaaugcugcu aacagcaaag gacaaccugg cggaggggug ugcggagege 4140
uguauaagaa auucccggaa agcuucgauu uacagceccgau cgaaguagga aaagegegac 4200
uggucaaagg ugcagcuaaa cauaucauuc augccguagg accaaacuuc aacaaaguuu 4260
cggagguuga aggugacaaa caguuggcag aggcuuauga guccaucgcu aagauuguca 4320
acgauaacaa uuacaaguca guagcgauuc cacuguuguc caccggcauc uuuuccggga 4380
acaaagaucg acuaacccaa ucauugaacc auuugcugac agcuuuagac accacugaug 4440
cagauguagc calauacugc agggacaaga aaugggaaau gacucucaag gaagcagugg 4500
cuaggagaga agcaguggag gagauaugca luauccgacga cucuucagug acagaaccug 4560
augcagagcu ggugagggug cauccgaaga guucuuugge uggaaggaag ggeuacagea 4620
caagcgaugg caaaacuuuc ucauauuugg aagggaccaa guuucaccag gcggccaagg 4680
auauagcaga aauuaaugcc auguggcccg uugcaacgga ggccaaugag cagguaugea 4740
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uguauauccu cggagaaage augagcagua uuaggucgaa augccccguc gaagagucgg 4800
aagccuccac accaccuage acgcugecuu geuugugeau ccaugecaug acuccagaaa 4860
gaguacagcg ccuaaaagcc ucacguccag aacaaauuac ugugugcuca uccuuuccau 4920
ugccgaagua uagaaucacu ggugugcecaga agauccaaug cucccagecu auauuguucu 4980
caccgaaagu gccugcguau auucauccaa ggaaguaucu cguggaaaca ccaccgguag 5040
acgagacucc ggagccaucg gcagagaacc aauccacaga ggggacaccu gaacaaccac 5100
caculauaac cgaggaugag accaggacua gaacgccuga gccgaucauc aucgaagagg 5160
aagaagagga uagcalaagu uugcugucag auggcccgac ccaccaggug cugcaagucg 5220
aggcagacau ucacgggcecg cccucuguau cuagcucauc cugguccauu ccucaugcau 5280
ccgacuuuga uguggacagu uuauccauac uugacacccu ggagggageu agcegugacca 5340
gcggggeaac gucagecgag acuaacucuu acuucgcaaa gaguauggag uuucuggege 5400
gaccggugee ugcegecucga acaguauuca ggaacccucc acaucccgeu ccgegeacaa 5460
gaacaccguc acuugcaccc agcagggecu gceucgagaac cagecuaguu uccaccccege 5520
caggcgugaa lUagggugauc acuagagagg agcucgagge gcuuaccccg ucacgceacuc 5580
cuagcagguc ggucucgaga accagccugg ucuccaaccc gcecaggegua aauaggguga 5640
uuacaagaga ggaguuugag gcguucguag cacaacaaca augacgguuu gaugcgggug 5700
caliacaucuu uuccuccgac accggucaag ggcauuuaca acaaaaalca guaaggcaaa 5760
cggugcuauc cgaaguggug uuggagagga ccgaauugga gauuucguau geccccgegee 5820
ucgaccaaga aaaagaagaa uuacuacgca agaaauuaca guuaaauccc acaccugcua 5880
acagaagcag auaccagucc aggaaggugg agaacaugaa agccauaaca gcuagacgua 5940
uucugcaagg ccuagggcecau uauuugaagg cagaaggaaa aguggaguge uaccgaacce 6000
ugcauccugu uccuuuguau ucaucuagug ugaaccguge cuuuucaagc cccaaggucg 6060
caguggaagc cuguaacgcc auguugaaag agaacuuucc gacuguggcu ucuuacugua 6120
uuauuccaga guacgaugcc uauuuggaca ugguugacgg agcuucauge ugcuuagaca 6180
cugccaguuu uugeccugea aagecugegea geuuuccaaa gaaacacucc uauuuggaac 6240
ccacaauacg aucggcagug ccuucagcga uccagaacac gcuccagaac guccuggeag 6300
cugccacaaa aagaaauuge aaugucacge aaaugagaga auugcccgua uuggauucgg 6360
cggecuuuaa uguggaauge uucaagaaau augecguguaa uaaugaauau ugggaaacgu 6420
uuaaagaaaa ccccaucagg cuuacugaag aaaacguggu aaauuacauu accaaauuaa 6480
aaggaccaaa agcugcugcu cuuuuugcega agacacauaa uuugaauaug uugcaggaca 6540
uaccaaugga cagguuugua auggacuuaa agagagacgu gaaagugacu ccaggaacaa 6600
aacauacuga agaacggccce aagguacagg ugauccagge ugccgauccg cuagcaacag 6660
cguaucugug cggaauccac cgagagcugg uuaggagauu aaaugcgguc cugcuuccga 6720
acauucauac acuguuugau augucggcug aagacuuuga cgcuauuaua gccgageacu 6780
uccagceccugg ggauuguguu cuggaaacug acaucgceguc guuugauaaa agugaggacg 6840
acgccaugge ucugaccgeg uuaaugauuc uggaagacuu agguguggac gecagagcugu 6900
ugacgcugau ugaggcggceu uucggegaaa uuucaucaau acauuugcecc acuaaaacua 6960
aalluaaaul cggagccaug augaaaucug gaauguuccu cacacuguuu gugaacacag 7020
ucauuaacau uguaaucgca agcagagugu ugagagaacg gcuaaccgga ucaccaugug 7080
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cagcauucau uggagaugac aauaucguga aaggagucaa aucggacaaa uuaauggcag 7140
acaggugcge caccugguug aauauggaag ucaagauuau agaugcugug gugggcegaga 7200
aagcgccuua uuucugugga ggguuuauuu ugugugacuc cgugaccgge acagcgugec 7260
guguggcaga ccccclaaaa aggcuguuua agcuuggeaa accucuggea gcagacgaug 7320
aacaugauga ugacaggaga agggcauugc augaagaguc aacacgcugg aaccgagugg 7380
guauucuuuc agagcugugce aaggcaguag aaucaaggua ugaaaccgua ggaacuucca 7440
ucauaguuau ggccaugacu acucuagcua gcaguguuaa aucauucagce uaccugagag 7500
gggceccuau aacucucuac ggcuaaccug aauggacuac gacauagucu aguccgecaa 7560
g 7561
<210> 26
211> 7561
<212> RNA
<213> Artificial Sequence
220>
<223> Synthetic construct, CO7 nsP1-4 ORF and SGP RNA
<400> 26
augggcggeg caugagagaa gcccagacca auuaccuace caaaauggag aaaguucacg 60
uugacaucga ggaagacagec ccauuccuca gagcuuugca gceggagcuuc ccgeaguuug 120
agguagaagc caagcagguc acugauaaug accaugclaa ugccagageg uuuucgcauc 180
uggcuucaaa acugaucgaa acggaggugg acccauccga cacgauccuu gacauuggaa 240
gugcgeecge ccgecagaaug uaulcuaage acaaguauca uuguaucugu ccgaugagau 300
gugcggaaga uccggacaga uuglalaagu augcaacuaa gcugaagaaa aacuguaagg 360
aaauaacuga Uaaggaauug gacaagaaaa ugaaggagcu cgccgecguc augagcegacce 420
cugaccugga aacugagaclu augugccucc acgacgacga gucgugucge uacgaaggge 480
aagucgcugu uuaccaggau guauacgcgg uugacggacc gacaagucuc uaucaccaag 540
ccaalaaggg aguuagaguc gccuacugga uaggcuuuga caccaccccu uuuauguuua 600
agaacuuggc uggagcauau ccalcauacu cluaccaacug ggccgacgaa accguguuaa 660
cggcucguaa cauaggccua ugcagcucug acguuaugga gceggucacgu agagggaugu 720
ccaulcuuag aaagaagual uUugaaaccal ccaacaaugu ucuauucucu guuggcucga 780
ccaucuacca cgagaagagg gacuuacuga ggagcuggca ccugeccgucu guauuucacu 840
uacguggcaa gcaaaaulac acaugucggu gugagacuau aguuaguugc gacggguacg 900
ucguuaaaag aauagcuauc aguccaggcc uguaugggaa gccuucagge uaugcugcua 960
cgaugcaccg cgagggauuc uugugcugeca aagugacaga cacauugaac ggggagaggg 1020
ucucuuuucc cgugugecacg uaugugcecag cuacauugug ugaccaaaug acuggcauac 1080
uggcaacaga ugucagugeg gacgacgege aaaaacugcu gguugggeuce aaccagegua 1140
uagucgucaa cggucgcecacc cagagaaaca ccaauaccau gaaaaauuac cuuuugceccg 1200
uaguggecca ggeauuugeu aggugggeaa aggaauauaa ggaagaucaa gaagaugaaa 1260
ggccacuagg acuacgagau agacaguuag ucauggggug uuguugggeu uuuagaagge 1320
acaagauaac aucuauuuau aagcgeccgg auacccaaac caucaucaaa gugaacageg 1380
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auuuccacuc auucgugcug cccaggauag gcaguaacac auuggagauc gggecugagaa 1440
caagaaucag gaaaauguua gaggagcaca aggagccguc accucucauu accgecgagg 1500
acguacaaga agcuaagugc gcagccgaug aggcuaagga ggugcgugaa gecgaggagu 1560
ugcgegeage ucuaccaccu uuggecageug auguugagga geccacucug gaagecgaug 1620
ucgacuugau guuacaagag gecuggggeeg geucagugga gacaccucgu ggeuugauaa 1680
agguuaccag cuacgcugge gaggacaaga ucggcucuua cgcugugcuu ucuccgeagg 1740
cuguacucaa gagugaaaaa uuaucuugca uccacccucu cgecugaacaa gucauaguga 1800
uaacacacuc uggccgaaaa gggeguuaug ccguggaacc auaccauggu aaaguagugg 1860
ugccagaggg acaugcaaua cccguccagg acuuucaage ucugagugaa agugcecacca 1920
uuguguacaa cgaacgugag uucguaaaca gguaccugea ccauauugcc acacauggag 1980
gagcgcugaa cacugaugaa gaauauuaca aaacugucaa gcccagegag cacgacggeg 2040
aalaccugua cgacaucgac aggaaacagu gcgucaagaa agaacuaguc acugggcuag 2100
ggcucacagg cgagcuggug gauccucccu uccaugaauu cgccuacgag agucugagaa 2160
cacgaccage cgecuccuuac caaguaccaa ccauaggggu guauggegug ccaggaucag 2220
gcaagucugg caucauuaaa agcgcecaguca ccaaaaaaga ucuaguggug agcecgcecaaga 2280
aagaaaacug ugcagaaauu auaagggacg ucaagaaaau gaaagggeug gacgucaaug 2340
ccagaacugu ggacucagug cucuugaaug gaugcaaaca ccccguagag acccuguaua 2400
uugacgaage uuuugcuugu caugcaggua cucucagage gcecucauagec auuauaagac 2460
cuaaaaaggc agugcucuge ggggauccca aacagugegg uuuuuuuaac augaugugece 2520
ugaaagugca uuuuaaccac gagauuugca cacaagucuu ccacaagagc aucagcagac 2580
ggugcaccaa gagcecgugacce ageguggugu cuacccuguu cuacgacaag aagaugegga 2640
cgacaaaccc caaagagaca aagaucguca ucgacaccac cggcagcacc aagccuaage 2700
aggacgaucu gauccugacc ugcuucagag gcugggucaa gcagcugceag aucgacuaca 2760
agggcaacga gaucaugacc gccgcugecu cucagggecu gacaagaaaa ggeguguacg 2820
ccgugeggua caaagugaac gagaacccuc uguacgeccce uaccagegag caugugaaug 2880
ugcugcugac ccggaccgag gaccggaucg uuuggaaaac acuggecgge gaucccugga 2940
ucaagacccu gacagccaag uaucccggea acuucaccge caccaucgag gaauggeagg 3000
ccgageacga ugccaucaug cggeacaucc uggaaagacc cgauccuacc gacguguucce 3060
agaacaaggc caacgugugec ugggccaaag cucuggugece ugugcugaaa accgeceggea 3120
ucgauaugac caccgagcag uggaacaccg uggacuacuu cgagacagac aaggcccaca 3180
gcgecgagau cgugcecugaau cagecugugeg ugegguucuu cggecuggau cuggauageg 3240
gccuguucuc ugcuccuacce gugecucuga geauccggaa caaccacugg gacaacagece 3300
ccucuccuaa uauguacgge cugaacaaag aagucgugeg gcagecugage agaagauacce 3360
cacagcugcc lUagagccgug gecacaggea gaguguacga caugaauace ggecacacuge 3420
ggaacuacga ccccagaauc aaucugguge ccgugaacag aaggcugecc cacgcucugg 3480
uucugcacca caaugagcac ccucagagcg acuucagcag cuucgugucc aagcugaagg 3540
gcagaaccgu geugguugug ggegagaage ugucugugece uggcecaagaug guggacugge 3600
ugagcgauag acccgaggece accuuuagag ccagacugga ccuuggaauc ccuggegacg 3660
ugcccaaaua cgacaucauc uucgugaacg ugcggacgee clacaaguac caccacuacce 3720
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agcagugcga ggaccacgcc aucaagcuga gcaugceugac caagaaggec ugccugeacce 3780
ugaauccugg cggcecaccugu gugucuaucg gecuacggeua ugceccgacaga gecagegagu 3840
cuaucaucgg cgccauugece agacaguuca aguucagcag agugugcaag cccaagagca 3900
gccuggaaga gacagaggug cuguucgugu ucaucggeua ugaccggaag geccguacge 3960
acaauccuua caagcuuuca ucaaccuuga ccaacauuua uacagguucc agacuccacg 4020
aagccggaug ugcacccuca uaucaugugg ugecgagggga uauugecacg gecaccgaag 4080
gagugauual aaaugcugcu aacagcaaag gacaaccugg cggaggggug ugcggagege 4140
uguauaagaa auucccggaa agcuucgauu uacagceccgau cgaaguagga aaagegegac 4200
uggucaaagg ugcagcuaaa cauaucauuc augccguagg accaaacuuc aacaaaguuu 4260
cggagguuga aggugacaaa caguuggcag aggcuuauga guccaucgcu aagauuguca 4320
acgauaacaa uuacaaguca guagcgauuc cacuguuguc caccggcauc uuuuccggga 4380
acaaagaucg acuaacccaa ucauugaacc auuugcugac agcuuuagac accacugaug 4440
cagauguagc calauacugc agggacaaga aaugggaaau gacucucaag gaagcagugg 4500
cuaggagaga agcaguggag gagauaugca uauccgacga cucuucagug acagaaccug 4560
augcagagcu ggugagggug cauccgaaga guucuuugge uggaaggaag ggeuacagea 4620
caagcgaugg caaaacuuuc ucauauuugg aagggaccaa guuucaccag gcggccaagg 4680
auauagcaga aauuaaugcc auguggcccg uugcaacgga ggccaaugag cagguaugea 4740
uguauauccu cggagaaage augagcagua uuaggucgaa augccccguc gaagagucgg 4800
aagccuccac accaccuage acgcugecuu geuugugeau ccaugcecaug acuccagaaa 4860
gaguacagcg ccuaaaagcc ucacguccag aacaaauuac ugugugcuca uccuuuccau 4920
ugccgaagua uagaaucacu ggugugcecaga agauccaaug cucccagecu auauuguucu 4980
caccgaaagu gccugcguau auucauccaa ggaaguaucu cguggaaaca ccaccgguag 5040
acgagacucc ggagccaucg gcagagaacc aauccacaga ggggacaccu gaacaaccac 5100
caculauaac cgaggaugag accaggacua gaacgccuga gccgaucauc aucgaagagg 5160
aagaagagga uagcalaagu uugcugucag auggcccgac ccaccaggug cugcaagucg 5220
aggcagacau ucacgggcecg cccucuguau cuagcucauc cugguccauu ccucaugcau 5280
ccgacuuuga uguggacagu uuauccauac uugacacccu ggagggagceu agcegugacca 5340
gcggggeaac gucagecegag acuaacucuu acuucgcaaa gaguauggag uuucuggege 5400
gaccggugee ugcegecucga acaguauuca ggaacccucc acaucccgeu ccgegeacaa 5460
gaacaccguc acuugcaccc agcagggecu gceucgagaac cagecuaguu uccaccccege 5520
caggcgugaa lUagggugauc acuagagagg agcucgagge gcuuaccccg ucacgceacuc 5580
cuagcagguc ggucucgaga accagccugg ucuccaaccc gcecaggegua aauaggguga 5640
uuacaagaga ggaguuugag gcguucguag cacaacaaca augacgguuu gaugcgggug 5700
caliacaucuu uuccuccgac accggucaag ggcauuuaca acaaaaauca guaaggcaaa 5760
cggugcuauc cgaaguggug uuggagagga ccgaauugga gauuucguau geccccgegece 5820
ucgaccaaga aaaagaagaa uuacuacgca agaaauuaca guuaaauccc acaccugcua 5880
acagaagcag auaccagucc aggaaggugg agaacaugaa agccauaaca gcuagacgua 5940
uucugcaagg ccuagggcecau uauuugaagg cagaaggaaa aguggaguge uaccgaacce 6000
ugcauccugu uccuuuguau ucaucuagug ugaaccguge cuuuucaagc cccaaggucg 6060



FF

5l %R

148

CN 117083071 A 94/147 T
caguggaagc cuguaacgcc auguugaaag agaacuuucc gacuguggcu ucuuacugua 6120
uuauuccaga guacgaugcc uauuuggaca ugguugacgg agcuucauge ugcuuagaca 6180
cugccaguuu uugeccugea aagecugegea geuuuccaaa gaaacacucc uauuuggaac 6240
ccacaauacg aucggcagug ccuucagcga uccagaacac gcuccagaac guccuggeag 6300
cugccacaaa aagaaauuge aaugucacge aaaugagaga auugcccgua uuggauucgg 6360
cggecuuuaa uguggaauge uucaagaaau augeguguaa uaaugaauau ugggaaacgu 6420
uuaaagaaaa ccccaucagg cuuacugaag aaaacguggu aaauuacauu accaaauuaa 6480
aaggaccaaa agcugcugcu cuuuuugcega agacacauaa uuugaauaug uugcaggaca 6540
uaccaaugga cagguuugua auggacuuaa agagagacgu gaaagugacu ccaggaacaa 6600
aacauacuga agaacggccc aagguacagg ugauccagge ugccgauccg cuagcaacag 6660
cguaucugug cggaauccac cgagagcugg uuaggagauu aaaugcgguc cugcuuccga 6720
acauucauac acuguuugau augucggcug aagacuuuga cgcuauuaua gcecgageacu 6780
uccageccugg ggauuguguu cuggaaacug acaucgceguc guuugauaaa agugaggacg 6840
acgccaugge ucugaccgeg uuaaugauuc uggaagacuu agguguggac gcagagcugu 6900
ugacgcugau ugaggcecggeu uucggegaaa uuucaucaau acauuugecc acuaaaacua 6960
aalluaaaul cggagccaug augaaaucug gaauguuccu cacacuguuu gugaacacag 7020
ucauuaacau uguaaucgca agcagagugu ugagagaacg gcuaaccgga ucaccaugug 7080
cagcauucau uggagaugac aauaucguga aaggagucaa aucggacaaa uuaauggcag 7140
acaggugcge caccugguug aauauggaag ucaagauuau agaugcugug gugggcegaga 7200
aagcgccuua uuucugugga ggguuuauuu ugugugacuc cgugaccgge acagcgugec 7260
guguggcaga cccccluaaaa aggcuguuua agcuuggceaa accucuggea gcagacgaug 7320
aacaugauga ugacaggaga agggcauugc augaagaguc aacacgcugg aaccgagugg 7380
guauucuuuc agagcugugce aaggcaguag aaucaaggua ugaaaccgua ggaacuucca 7440
ucauaguuau ggccaugacu acucuagcua gcaguguuaa aucauucagce uaccugagag 7500
gggceccuau aacucucuac ggcuaaccug aauggacuac gacauagucu aguccgecaa 7560
g 7561
210> 27
211> 7561
<212> RNA
<213> Artificial Sequence
220>
<223> Synthetic construct, CO8 nsP1-4 ORF and SGP RNA
<400> 27
augggcggeg caugagagaa gcccagacca auuaccuace caaaauggaa aaggugcacg 60
uggacaucga agaggacagc ccauuccuga gagcccugca gagaagcuuc ccucaguucg 120
agguggaagc caaacaagug accgacaacg aucacgccaa cgcgagggee uucucucacce 180
ucgcaagcaa gcugaucgag acagaggugg accccagcega caccauccug gauauuggau 240
cugccccuge cagaagaaug lUauucuaage acaaguauca uuguaucugu ccgaugagau 300
gugcggaaga uccggacaga uuglalaagu augcaacuaa gcugaagaaa aacuguaagg 360
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aaauaacuga uaaggaauug gacaagaaaa ugaaggagcu cgccgecguc augagcegacce 420
cugaccugga aacugagaclu augugccucc acgacgacga gucgugucge uacgaaggge 480
aagucgcugu uuaccaggau guauacgcgg uugacggacc gacaagucuc uaucaccaag 540
ccaallaaggg aguuagaguc gccuacugga uaggcuuuga caccaccccu uuuauguuua 600
agaacuuggc uggagcauau ccalucauacu cluaccaacug ggccgacgaa accguguuaa 660
cggcucguaa cauaggccua ugcagcucug acguuaugga gceggucacgu agagggaugu 720
ccaulcuuag aaagaagual uUugaaaccal ccaacaaugu ucuauucucu guuggcucga 780
ccaucuacca cgagaagagg gacuuacuga ggagcuggea ccugccgucu guauuucacu 840
uacguggcaa gcaaaaulac acaugucggu gugagacuau aguuaguugc gacggguacg 900
ucguuaaaag aauagcuauc aguccaggcc uguaugggaa gccuucagge uaugcugcua 960
cgaugcaccg cgagggauuc uugugcugeca aagugacaga cacauugaac ggggagaggg 1020
ucucuuuucc cgugugeacg uaugugcecag cuacauugug ugaccaaaug acuggcauac 1080
uggcaacaga ugucagugeg gacgacgege aaaaacugcu gguugggeuce aaccagegua 1140
uagucgucaa cggucgcecacc cagagaaaca ccaauaccau gaaaaauuac cuuuugceccg 1200
uaguggecca ggeauuugeu aggugggeaa aggaauauaa ggaagaucaa gaagaugaaa 1260
ggccacuagg acuacgagau agacaguuag ucauggggug uuguugggeu uuuagaagge 1320
acaagauaac aucuauuuau aagcgeccgg auacccaaac caucaucaaa gugaacageg 1380
auuuccacuc auucgugcug cccaggauag gcecaguaacac auuggagauc gggecugagaa 1440
caagaaucag gaaaauguua gaggagcaca aggagccguc accucucauu accgecgagg 1500
acguacaaga agcuaagugc gcagccgaug aggcuaagga ggugcgugaa gecgaggagu 1560
ugcgegeage ucuaccaccu uuggecageug auguugagga geccacucug gaagecgaug 1620
ucgacuugau guuacaagag gcuggggeeg geucagugga gacaccucgu ggeuugauaa 1680
agguuaccag cuacgcugge gaggacaaga ucggcucuua cgcugugcuu ucuccgeagg 1740
cuguacucaa gagugaaaaa uuaucuugca uccacccucu cgcecugaacaa gucauaguga 1800
uaacacacuc uggccgaaaa gggeguuaug ccguggaacce auaccauggu aaaguagugg 1860
ugccagaggg acaugcaaua cccguccagg acuuucaage ucugagugaa agugcecacca 1920
uuguguacaa cgaacgugag uucguaaaca gguaccugcea ccauauugcc acacauggag 1980
gagcgcugaa cacugaugaa gaauauuaca aaacugucaa gcccagegag cacgacggeg 2040
aalaccugua cgacaucgac aggaaacagu gcgucaagaa agaacuaguc acugggcuag 2100
ggcucacagg cgagcuggug gauccucccu uccaugaauu cgccuacgag agucugagaa 2160
cacgaccage cgceuccuuac caaguaccaa ccauaggggu guauggegug ccaggaucag 2220
gcaagucugg caucauuaaa agcgcecaguca ccaaaaaaga ucuaguggug agcecgecaaga 2280
aagaaaacug ugcagaaauu auaagggacg ucaagaaaau gaaagggeug gacgucaaug 2340
ccagaacugu ggacucagug cucuugaaug gaugcaaaca ccccguagag acccuguaua 2400
uugacgaage uuuugcuugu caugcaggua cucucagage gcecucauagec auuauaagac 2460
cuaaaaaggc agugcucuge ggggauccca aacagugegg uuuuuuuaac augaugugece 2520
ugaaagugca uuuuaaccac gagauuugca cacaagucuu ccacaaaagc aucucucgcec 2580
guugcacuaa aucugugacu ucggucgucu caaccuuguu uuacgacaaa aaaaugagaa 2640
cgacgaaucc gaaagagaclu aagauuguga uugacacuac cggcaguacc aaaccuaagc 2700
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aggacgaucu cauucucacu uguuucagag ggugggugaa gcaguugcaa auagauuaca 2760
aaggcaacga aauaaugacg gcagcugecu cucaagggcu gacccguaaa gguguguaug 2820
ccguucggua caaggugaau gaaaauccuc uguacgecacc caccucagaa caugugaacg 2880
uccuacugac ccgcacggag gaccgcaucg uguggaaaac acuagccgge gacccaugga 2940
uaaaaacacu gacugccaag uacccuggga auuucacuge cacgauagag gaguggceaag 3000
cagagcauga ugccaucaug aggcacaucu uggagagacc ggacccuacc gacgucuucce 3060
agaauaaggc aaacgugugu ugggccaagg cuuuagugec ggugcugaag accgeuggea 3120
uagacaugac cacugaacaa uggaacacug uggauuauuu ugaaacggac aaagcucacu 3180
cagcagagau aguauugaac caacuaugcg ugagguucuu uggacucgau cuggacuccg 3240
gucuauuuuc ugcacccacu guuccguuau ccauuaggaa uaaucacugg gauaacuccce 3300
cgucgecuaa cauguacggg cugaauaaag aagugguccg ucagcucucu cgeagguace 3360
cacaacugcc ucgggeaguu geccacuggaa gagucuauga caugaacacu gguacacugce 3420
gcaauuauga uccgcgeaua aaccuaguac cuguaaacag aagacugccu caugcecuuuag 3480
uccuccacca uaaugaacac ccacagagug acuuuucuuc auucgucagc aaauugaagg 3540
gcagaacugu ccuggugguce ggggaaaagu uguccguccce aggcecaaaaug guugacuggu 3600
ugucagaccg geccugaggeu accuucagag cucggeugga uuuaggecauc ccaggugaug 3660
ugcccaaaua ugacauaaua uuuguuaaug ugaggacccce aualaaauac caucacuauc 3720
agcaguguga agaccaugcc auuaagcuua gcauguugac caagaaagcu ugucugcauc 3780
ugaaucccgg cggaaccugu gucagceauag guuaugguua cgcugacagg gecagcegaaa 3840
gcaucauugg ugcuauageg cggecaguuca aguuuucccg gguaugcecaaa ccgaaauccu 3900
cacuugaaga gacggaaguu cuguuuguau ucauugggua cgaucgcaag gcccguacge 3960
acaauccuua caagcuuuca ucaaccuuga ccaacauuua uacagguucc agacuccacg 4020
aagccggaug ugcacccuca uaucaugugg ugcgagggga uauugecacg gecaccgaag 4080
gagugauual aaaugcugcu aacagcaaag gacaaccugg cggaggggug ugcggagege 4140
uguauaagaa auucccggaa agcuucgauu uacagceccgau cgaaguagga aaagegegac 4200
uggucaaagg ugcagcuaaa cauaucauuc augccguagg accaaacuuc aacaaaguuu 4260
cggagguuga aggugacaaa caguuggcag aggcuuauga guccaucgcu aagauuguca 4320
acgauaacaa uuacaaguca guagcgauuc cacuguuguc caccggcauc uuuuccggga 4380
acaaagaucg acuaacccaa ucauugaacc auuugcugac agcuuuagac accacugaug 4440
cagauguagc cauauacugc agggacaaga aaugggaaau gacucucaag gaagcagugg 4500
cuaggagaga agcaguggag gagauaugca uauccgacga cucuucagug acagaaccug 4560
augcagagcu ggugagggug cauccgaaga guucuuugge uggaaggaag ggeuacagea 4620
caagcgaugg caaaacuuuc ucauauuugg aagggaccaa guuucaccag gcggccaagg 4680
auauagcaga aauuaaugcc auguggcccg uugcaacgga ggccaaugag cagguaugea 4740
uguauauccu cggagaaage augagcagua uuaggucgaa augceccccguc gaagagucgg 4800
aagccuccac accaccuage acgcugecuu geuugugeau ccaugecaug acuccagaaa 4860
gaguacagcg ccuaaaagcc ucacguccag aacaaauuac ugugugcuca uccuuuccau 4920
ugccgaagua uagaaucacu ggugugcecaga agauccaaug cucccagecu auauuguucu 4980
caccgaaagu gccugcguau auucauccaa ggaaguaucu cguggaaaca ccaccgguag 5040
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acgagacucc ggagccaucg gcagagaacc aauccacaga ggggacaccu gaacaaccac 5100
caculauaac cgaggaugag accaggacua gaacgccuga gccgaucauc aucgaagagg 5160
aagaagagga uagcalaagu uugcugucag auggcccgac ccaccaggug cugcaagucg 5220
aggcagacau ucacgggcecg cccucuguau cuagcucauc cugguccauu ccucaugcau 5280
ccgacuuuga uguggacagu uuauccauac uugacacccu ggagggagceu agcegugacca 5340
gcggggeaac gucagecegag acuaacucuu acuucgcaaa gaguauggag uuucuggege 5400
gaccggugee ugcegecucga acaguauuca ggaacccucc acaucccgeu ccgegeacaa 5460
gaacaccguc acuugcaccc agcagggecu gceucgagaac cagcecuaguu uccaccccege 5520
caggcgugaa lUagggugauc acluagagagg agcucgagge gcuuaccccg ucacgceacuc 5580
cuagcagguc ggucucgaga accagccugg ucuccaaccc gcecaggegua aauaggguga 5640
uuacaagaga ggaguuugag gcguucguag cacaacaaca augacgguuu gaugcgggug 5700
caliacaucuu uuccuccgac accggucaag ggcauuuaca acaaaaalca guaaggcaaa 5760
cggugcuauc cgaaguggug uuggagagga ccgaauugga gauuucguau geccccgegee 5820
ucgaccaaga aaaagaagaa uuacuacgca agaaauuaca guuaaauccc acaccugcua 5880
acagaagcag auaccagucc aggaaggugg agaacaugaa agccauaaca gcuagacgua 5940
uucugcaagg ccuagggcecau uauuugaagg cagaaggaaa aguggaguge uaccgaacce 6000
ugcauccugu uccuuuguau ucaucuagug ugaaccguge cuuuucaagc cccaaggucg 6060
caguggaagc cuguaacgcc auguugaaag agaacuuucc gacuguggcu ucuuacugua 6120
uuauuccaga guacgaugcc uauuuggaca ugguugacgg agcuucauge ugcuuagaca 6180
cugccaguuu uugeccugea aagecugegea geuuuccaaa gaaacacucc uauuuggaac 6240
ccacaauacg aucggcagug ccuucagcga uccagaacac gcuccagaac guccuggeag 6300
cugccacaaa aagaaauuge aaugucacge aaaugagaga auugcccgua uuggauucgg 6360
cggecuuuaa uguggaauge uucaagaaau augeguguaa uaaugaauau ugggaaacgu 6420
uuaaagaaaa ccccaucagg cuuacugaag aaaacguggu aaauuacauu accaaauuaa 6480
aaggaccaaa agcugcugcu cuuuuugcega agacacauaa uuugaauaug uugcaggaca 6540
uaccaaugga cagguuugua auggacuuaa agagagacgu gaaagugacu ccaggaacaa 6600
aacauacuga agaacggccce aagguacagg ugauccagge ugccgauccg cuagcaacag 6660
cguaucugug cggaauccac cgagagcugg uuaggagauu aaaugcgguc cugcuuccga 6720
acauucauac acuguuugau augucggcug aagacuuuga cgcuauuaua gcecgageacu 6780
uccagceccugg ggauuguguu cuggaaacug acaucgceguc guuugauaaa agugaggacg 6840
acgccaugge ucugaccgeg uuaaugauuc uggaagacuu agguguggac gecagagcugu 6900
ugacgcugau ugaggcggceu uucggegaaa uuucaucaau acauuugcecc acuaaaacua 6960
aalluaaaul cggagccaug augaaaucug gaauguuccu cacacuguuu gugaacacag 7020
ucauuaacau uguaaucgca agcagagugu ugagagaacg gcuaaccgga ucaccaugug 7080
cagcauucau uggagaugac aauaucguga aaggagucaa aucggacaaa uuaauggcag 7140
acaggugcge caccugguug aauauggaag ucaagauuau agaugcugug gugggcegaga 7200
aagcgccuua uuucugugga ggguuuauuu ugugugacuc cgugaccgge acagcgugec 7260
guguggcaga ccccclaaaa aggcuguuua agcuuggeaa accucuggea gcecagacgaug 7320
aacaugauga ugacaggaga agggcauugc augaagaguc aacacgcugg aaccgagugg 7380
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guauucuuuc agagcuguge aaggcaguag aaucaaggua ugaaaccgua ggaacuucca

ucauaguuau ggccaugacu acucuagcua geaguguuaa aucauucage uaccugagag

gggceccuau aacucucuac ggecuaaccug aauggacuac gacauagucu aguccgecaa

g
<210>

211>
212>
213>
220>
223>
<400> 28
augggcgecsy
uugacaucga

28

RNA

agguagaagc
uggcuucaaa
gugcgeccge
gugcggaaga
aaauaacuga
cugaccugga
aagucgcugu
ccaauaaggg
agaacuuggc
cggccagaaa
gcauccugcg
ccaucuacca
ugagaggcaa
uggucaagcg
ccaugcacag
uguccuuucc
uggccaccga
ucguggucaa
ugguggccca
ggcecceuggg
acaagaucac
acuuccacag
cccggaucag
augugcaaga
ugagagccgce

ucgacuugau

7561

caugagagaa
ggaagacagc
caagcagguc
acugaucgaa
ccgcagaaug
uccggacaga
uaaggaauug
aacugagacu
uuaccaggau
aguuagaguc
uggagcauau
uaucggccug
gaagaaguac
cgagaagagg
gcagaacuac
gaucgccauu
agaaggcuuu
uguguguacc
cgugucagcc
cggcagaacc
ggccuuugece
ccugagagau
cagcaucuac
cuucgugcug
aaagaugcug
ggccaaaugu
acuuccuccu

guuacaagag

Artificial Sequence

gcccagacca
ccauuccuca
acugauaaug
acggaggugsg
uauucuaagc
uuguauaagu
gacaagaaaa
augugccucc
guauacgcgg
gccuacugga
ccaucauacu
uguagcagcg
cugaagccua
gaccugcugce
accuguagau
ucuccuggcc
cuguguugca
uaugugcccg
gacgaugccc
cagcggaaca
agaugggcca
agacaacugg
aagcggeceeg
ccucggaucg
gaagaacaca
gcegeegacg
cuggccgeceg
gcugggsccey

auuaccuacc
gagcuuugea
accaugcuaa
acccauccga
acaaguauca
augcaacuaa
ugaaggagcu
acgacgacga
uugacggacc
uaggcuuuga
cuaccaacug
acgugaugga
gcaacaacgu
ggagcuggcea
gcgagacaau
uguacggceaa
aagugaccga
ccacacugug
agaaacugcu
ccaacaccau
aagaguacaa
ucaugggeug
acacacagac
gcagcaacac
aagagcccuc
aggcuaaaga
auguugaaga

gcucagugga

152

Synthetic construct, C09 nsP1-4 ORF and SGP RNA

caaaauggag
gcggageuuc
ugccagagceg
cacgauccuu
uuguaucugu
gcugaagaaa
cgecgecguc
gucgugucgce
gacaagucuc
caccaccccu
ggccgacgaa
aagauccaga
gcuguucage
ucugccuucc
cguguccugc
gccuucugge
cacacugaac
cgaucagaug
cgugggcecug
gaagaacuac
agaggaucaa
cugcugggec
caucaucaaa
acuggaaauc
uccacugauc
agugcgcgaa
acccacucug

gacaccucgu

aaaguucacg
ccgcaguuug
uuuucgeauc
gacauuggaa
ccgaugagau
aacuguaagg
augagcgacc
uacgaagggc
uaucaccaag
uuuauguuua
accguguuaa
cggggeauga
gugggcagca
guguuucacc
gacggcuacg
uaugccgcecea
g8Cgageceges
acaggcauuc
aaccagagaa
cugcugcecug
gaggacgagc
uucagaaggc
gugaacagcg
ggecugegga
accgccegagg
gccgaggaac
gaagccgacg

ggcuugauaa

7440
7500
7560
7561

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
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agguuaccag cuacgcugge gaggacaaga ucggcucuua cgcugugcuu ucuccgeagg 1740
cuguacucaa gagugaaaaa uuaucuugca uccacccucu cgcecugaacaa gucauaguga 1800
uaacacacuc uggccgaaaa gggeguuaug ccguggaacc auaccauggu aaaguagugg 1860
ugccagaggg acaugcaaua cccguccagg acuuucaage ucugagugaa agugcecacca 1920
uuguguacaa cgaacgugag uucguaaaca gguaccugea ccauauugcc acacauggag 1980
gagcgcugaa cacugaugaa gaauauuaca aaacugucaa gcccagegag cacgacggeg 2040
aalaccugua cgacaucgac aggaaacagu gcgucaagaa agaacuaguc acugggcuag 2100
ggcucacagg cgagcuggug gauccucccu uccaugaauu cgccuacgag agucugagaa 2160
cacgaccage cgecuccuuac caaguaccaa ccauaggggu guauggegug ccaggaucag 2220
gcaagucugg caucauuaaa agcgcecaguca ccaaaaaaga ucuaguggug agcecgecaaga 2280
aagaaaacug ugcagaaauu auaagggacg ucaagaaaau gaaagggeug gacgucaaug 2340
ccagaacugu ggacucagug cucuugaaug gaugcaaaca ccccguagag acccuguaua 2400
uugacgaage uuuugcuugu caugcaggua cucucagage gcecucauagcec auuauaagac 2460
cuaaaaaggc agugcucuge ggggauccca aacagugegg uuuuuuuaac augaugugece 2520
ugaaagugca uuuuaaccac gagauuugca cacaagucuu ccacaagagc aucagcagac 2580
ggugcaccaa gagcecgugacce ageguggugu cuacccuguu cuacgacaag aagaugegga 2640
cgacaaaccc caaagagaca aagaucguca ucgacaccac cggcagcacc aagccuaage 2700
aggacgaucu gauccugacc ugcuucagag gcugggucaa gcagcugeag aucgacuaca 2760
agggcaacga gaucaugacc gccgcugecu cucagggecu gacaagaaaa ggeguguacg 2820
ccgugeggua caaagugaac gagaacccuc uguacgeccce uaccagegag caugugaaug 2880
ugcugcugac ccggaccgag gaccggaucg uuuggaaaac acuggecgge gaucccugga 2940
ucaagacccu gacagccaag uaucccggea acuucaccge caccaucgag gaauggeagg 3000
ccgageacga ugccaucaug cggeacaucc uggaaagacc cgauccuacc gacguguucce 3060
agaacaaggc caacgugugc ugggccaaag cucuggugece ugugcugaaa accgeceggea 3120
ucgauaugac caccgagcag uggaacaccg uggacuacuu cgagacagac aaggcccaca 3180
gcgecgagau cgugcecugaau cagecugugeg ugecgguucuu cggecuggau cuggauageg 3240
gccuguucuc ugcuccuacce gugecucuga geauccggaa caaccacugg gacaacagece 3300
ccucuccuaa uauguacgge cugaacaaag aagucgugeg gcagecugage agaagauacce 3360
cacagcugcc lUagagccgug gecacaggea gaguguacga caugaauace ggecacacuge 3420
ggaacuacga ccccagaauc aaucugguge ccgugaacag aaggcugecce cacgcucugg 3480
uucugcacca caaugagcac ccucagagcg acuucagcag cuucgugucc aagcugaagg 3540
gcagaaccgu geugguugug ggegagaage ugucugugece uggcecaagaug guggacugge 3600
ugagcgauag acccgaggece accuuuagag ccagacugga ccuuggaauc ccuggegacg 3660
ugcccaaaua cgacaucauc uucgugaacg ugcggacgee clacaaguac caccacuacce 3720
agcagugcga ggaccacgcc aucaagcuga gcaugceugac caagaaggece ugccugeacce 3780
ugaauccugg cggcecaccugu gugucuaucg gcecuacggeua ugceccgacaga gecagegagu 3840
cuaucaucgg cgccauugece agacaguuca aguucagcag agugugcaag cccaagagca 3900
gccuggaaga gacagaggug cuguucgugu ucaucggeua ugaccggaag geccguacge 3960
acaauccuua caagcuuuca ucaaccuuga ccaacauuua uacagguucc agacuccacg 4020
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aagccggaug
gagugauuau
uguauaagaa
uggucaaagg
cggagguuga
acgauaacaa
acaaagaucg
cagauguagc
cuaggagaga
augcagagcu
caagcgaugg
auauagcaga
uguauauccu
aagccuccac
gaguacagcg
ugccgaagua
caccgaaagu
acgagacucc
cacuuauaac
aagaagagga
aggcagacau
ccgacuuuga
gcggggeaac
gaccggugcce
gaacaccguc
caggcgugaa
cuagcagguc
uuacaagaga
cauacaucuu
cggugcuauc
ucgaccaaga
acagaagcag
uucugcaagg
ugcauccugu
caguggaagc
uuauuccaga
cugccaguuu
ccacaauacg

cugccacaaa

ugcacccuca
aaaugcugcu
auucccggaa
ugcagcuaaa
aggugacaaa
uuacaaguca
acuaacccaa
cauauacugc
agcaguggag
ggugaggeug
caaaacuuuc
aauuaaugcc
cggagaaagc
accaccuagc
ccuaaaagcc
uagaaucacu
gccugeguau
ggagccaucg
cgaggaugag
uagcauaagu
ucacgggccg
uguggacagu
gucagccgag
ugcgcecucga
acuugcaccc
uagggugauc
ggucucgaga
ggaguuugag
uuccuccgac
Ccgaaguggug
aaaagaagaa
auaccagucc
ccuagggcau
uccuuuguau
cuguaacgcc
guacgaugcc
uugcccugea
aucggcagug

aagaaauugc

uaucaugugg
aacagcaaag
agcuucgauu
cauaucauuc
caguuggcag
guagcgauuc
ucauugaacc
agggacaaga
gagauaugca
cauccgaaga
ucauauuugg
auguggcccg
augagcagua
acgcugccuu
ucacguccag
ggugugcaga
auucauccaa
gcagagaacc
accaggacua
uugcugucag
cccucuguau
uuauccauac
acuaacucuu
acaguauuca
agcagggccu
acuagagagg
accagccugg
gcguucguag
accggucaag
uuggagagga
uuacuacgca
aggaaggugsg
uauuugaagg
ucaucuagug
auguugaaag
uauuuggaca
aagcugcgcea
ccuucagcga

aaugucacgc

ugcgagggga
gacaaccugg
uacagccgau
augccguagg
aggcuuauga
cacuguuguc
auuugcugac
aaugggaaau
uauccgacga
guucuuuggce
aagggaccaa
uugcaacgga
uuaggucgaa
gecuugugeau
aacaaauuac
agauccaaug
ggaaguaucu
aauccacaga
gaacgccuga
auggecccgac
cuagcucauc
uugacacccu
acuucgcaaa
ggaacccucce
gcucgagaac
agcucgaggc
ucuccaaccce
cacaacaaca
ggcauuuaca
ccgaauugga
agaaauuaca
agaacaugaa
cagaaggaaa
ugaaccgugce
agaacuuucc
ugguugacgg
gecuuuccaaa
uccagaacac

aaaugagaga

154

uauugccacg
€cggagggsgug
cgaaguagga
accaaacuuc
guccaucgcu
caccggcauc
agcuuuagac
gacucucaag
cucuucagug
uggaaggaag
guuucaccag
ggccaaugag
augccecguc
ccaugccaug
ugugugcuca
cucccagccu
cguggaaaca
ggggacaccu
gcegaucauc
ccaccaggug
cugguccauu
ggagggagcu
gaguauggag
acaucccgcu
cagccuaguu
gcuuaccceg
gccaggecgua
augacgguuu
acaaaaauca
gauuucguau
guuaaauccc
agccauaaca
aguggagugc
cuuuucaagc
gacuguggcu
agcuucaugc
gaaacacucc
gcuccagaac

auugcccgua

gccaccgaag
ugcggagege
aaagcgcgac
aacaaaguuu
aagauuguca
uuuuccggga
accacugaug
gaagcagugsg
acagaaccug
ggcuacagca
gcggccaagyg
cagguaugca
gaagagucgsg
acuccagaaa
uccuuuccau
auauuguucu
ccaccgguag
gaacaaccac
aucgaagagg
cugcaagucg
ccucaugcau
agcgugacca
uuucuggcge
ccgecgeacaa
uccaccccge
ucacgcacuc
aauaggguga
gaugcggeug
guaaggcaaa
gceecgegece
acaccugcua
gcuagacgua
uaccgaaccc
cccaaggucg
ucuuacugua
ugcuuagaca
uauuuggaac
guccuggcag
uuggauucgg

4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
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cggccuuuaa
uuaaagaaaa
aaggaccaaa
uaccaaugga
aacauacuga
cguaucugug
acauucauac
uccagccugg
acgccauggce
ugacgcugau
aauuuaaauu
ucauuaacau
cagcauucau
acaggugcgce
aagcgeccuua
guguggcaga
aacaugauga
guauucuuuc
ucauaguuau

gggceccuau

g
<210>

211>
212>
213>
220>
223>
<400> 29
augggcgecy
uugacaucga

29

RNA

agguagaagc
uggcuucaaa
gugcgeccge
gugcggaaga
aaauaacuga
cugaccugga
aagucgcugu
ccaauaaggg

agaacuuggc

7561

uguggaaugc
ccccaucagg
agcugcugcu
cagguuugua
agaacggccc
cggaauccac
acuguuugau
ggauuguguu
ucugaccgcg
ugaggcggeu
cggagccaug
uguaaucgca
uggagaugac
caccugguug
uuucugugga
cccccuaaaa
ugacaggaga
agagcugugc
ggccaugacu

aacucucuac

caugagagaa
ggaagacagc
caagcagguc
acugaucgaa
ccgcagaaug
uccggacaga
uaaggaauug
aacugagacu
uuaccaggau
aguuagaguc

uggagcauau

uucaagaaau
cuuacugaag
cuuuuugcga
auggacuuaa
aagguacagg
cgagagcugg
augucggcug
cuggaaacug
uuaaugauuc
uucggcgaaa
augaaaucug
agcagagugu
aauaucguga
aauauggaag
ggguuuauuu
aggcuguuua
agggcauugc
aaggcaguag
acucuagcua

ggcuaaccug

Artificial Sequence

gcccagacca
ccauuccuca
acugauaaug
acggaggugsg
uauucuaagc
uuguauaagu
gacaagaaaa
augugccucce
guauacgegg
gccuacugga

ccaucauacu

augcguguaa
aaaacguggu
agacacauaa
agagagacgu
ugauccaggc
uuaggagauu
aagacuuuga
acaucgcguc
uggaagacuu
uuucaucaau
gaauguuccu
ugagagaacg
aaggagucaa
ucaagauuau
ugugugacuc
agcuuggcaa
augaagaguc
aaucaaggua
gcaguguuaa

aauggacuac

auuaccuacc
gagcuuugea
accaugcuaa
acccauccga
acaaguauca
augcaacuaa
ugaaggagcu
acgacgacga
uugacggacc
uaggcuuuga

cuaccaacug

155

uaaugaauau
aaauuacauu
uuugaauaug
gaaagugacu
ugccgauccg
aaaugcgguc
cgcuauuaua
guuugauaaa
agguguggac
acauuugccc
cacacuguuu
gcuaaccgga
aucggacaaa
agaugcugug
cgugaccgge
accucuggcea
aacacgcugg
ugaaaccgua
aucauucagc

gacauagucu

Synthetic construct, C10 nsP1-4 ORF and SGP RNA

caaaauggag
gcggageuuc
ugccagagcg
cacgauccuu
uuguaucugu
gcugaagaaa
cgecgecguc
gucgugucgce
gacaagucuc
caccaccccu

ggccgacgaa

ugggaaacgu
accaaauuaa
uugcaggaca
ccaggaacaa
cuagcaacag
cugcuuccga
gccgageacu
agugaggacg
gcagagcugu
acuaaaacua
gugaacacag
ucaccaugug
uuaauggcag
gugggcgaga
acagcgugcc
gcagacgaug
aaccgagugg
ggaacuucca
uaccugagag

aguccgccaa

aaaguucacg
ccgecaguuug
uuuucgcauc
gacauuggaa
ccgaugagau
aacuguaagg
augagcgacc
uacgaagggc
uaucaccaag
uuuauguuua

accguguuaa

6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7561

60
120
180
240
300
360
420
480
540
600
660



CN 117083071 A

FF

5l %R

102/147 7

cggcucguaa
ccauucuuag
ccaucuacca
uacguggcaa
ucguuaaaag
cgaugcaccg
ucucuuuucce
uggcaacaga
uagucgucaa
uaguggcecca
ggccacuagg
acaagauaac
auuuccacuc
caagaaucag
acguacaaga
ugcgegeage
ucgacuugau
agguuaccag
cuguacucaa
uaacacacuc
ugccagaggg
uuguguacaa
gagcgecugaa
aauaccugua
ggcucacagg
cacgaccagc
gcaagucugg
aagaaaacug
ccagaacugu
uugacgaagc
cuaaaaaggc
ugaaagugca
guugcacuaa
cgacgaaucc
aggacgaucu
aaggcaacga
ccguucggua
uccuacugac

uaaaaacacu

cauaggccua
aaagaaguau
cgagaagagg
gcaaaauuac
aauagcuauc
cgagggauuc
cgugugcacg
ugucagugceg
cggucgcace
ggcauuugcu
acuacgagau
aucuauuuau
auucgugeug
gaaaauguua
agcuaagugc
ucuaccaccu
guuacaagag
cuacgcugge
gagugaaaaa
uggccgaaaa
acaugcaaua
cgaacgugag
cacugaugaa
cgacaucgac
cgagcuggug
cgecuccuuac
caucauuaaa
ugcagaaauu
ggacucagug
uuuugcuugu
agugcucugce
uuuuaaccac
aucugugacu
gaaagagacu
cauucucacu
aauaaugacg
caaggugaau
ccgecacggag

gacugccaag

ugcagcucug
uugaaaccau
gacuuacuga
acaugucggu
aguccaggcc
uugugcugcea
uaugugccag
gacgacgcgce
cagagaaaca
aggugggcaa
agacaguuag
aagcgeecgg
cccaggauag
gaggagcaca
gcagccegaug
uuggcagcug
gcugggsccesy
gaggacaaga
uuaucuugca
gggcguuaug
cceguccagg
uucguaaaca
gaauauuaca
aggaaacagu
gauccucccu
caaguaccaa
agcgcaguca
auaagggacg
cucuugaaug
caugcaggua
ggggauccca
gagauuugca
ucggucgucu
aagauuguga
uguuucagag
gcagcugccu
gaaaauccuc
gaccgcaucg

uacccuggga

acguuaugga
ccaacaaugu
ggagcuggca
gugagacuau
uguaugggaa
aagugacaga
cuacauugug
aaaaacugcu
ccaauaccau
aggaauauaa
ucauggggug
auacccaaac
gcaguaacac
aggagccguc
aggcuaagga
auguugagga
gcucagugga
ucggecucuua
uccacccucu
ccguggaace
acuuucaagc
gguaccugca
aaacugucaa
gcgucaagaa
uccaugaauu
ccauaggggu
ccaaaaaaga
ucaagaaaau
gaugcaaaca
cucucagagc
aacagugcegg
cacaagucuu
caaccuuguu
uugacacuac
ggugggugaa
cucaagggcu
uguacgcacc
uguggaaaac

auuucacugc

156

gcggucacgu
ucuauucucu
ccugccegucu
aguuaguugc
gcecuucaggce
cacauugaac
ugaccaaaug
gguugggcuc
gaaaaauuac
ggaagaucaa
uuguugggeu
caucaucaaa
auuggagauc
accucucauu
ggugcgugaa
gceccacucug
gacaccucgu
cgecugugeuu
cgcugaacaa
auaccauggu
ucugagugaa
ccauauugcc
gcccagegag
agaacuaguc
cgccuacgag
guauggcgug
ucuaguggug
gaaagggcug
ccecguagag
gcucauagcc
uuuuuuuaac
ccacaaaagc
uuacgacaaa
cggcaguace
gcaguugcaa
gacccguaaa
caccucagaa
acuagccggce

cacgauagag

agagggaugu
guuggcucga
guauuucacu
gacggguacg
uaugcugcua
ggggagages
acuggcauac
aaccagcgua
cuuuugcecg
gaagaugaaa
uuuagaaggc
gugaacagcg
gggcugagaa
accgccegagg
gccgaggagu
gaagccgaug
ggcuugauaa
ucuccgcagg
gucauaguga
aaaguagugg
agugccacca
acacauggag
cacgacggceg
acugggcuag
agucugagaa
ccaggaucag
agcgccaaga
gacgucaaug
acccuguaua
auuauaagac
augaugugcc
aucucucgcc
aaaaugagaa
aaaccuaagc
auagauuaca
gguguguaug
caugugaacg
gacccaugga

gaguggcaag

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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cagagcauga
agaauaaggc
uagacaugac
cagcagagau
gucuauuuuc
cgucgccuaa
cacaacugcc
gcaauuauga
uccuccacca
gcagaacugu
ugucagaccg
ugcccaaaua
agcagugcga
ugaaucccgg
gcaucauugg
cacuugaaga
acaauccuua
aagccggaug
gagugauuau
ugluauaagaa
uggucaaagg
cggagguuga
acgauaacaa
acaaagaucg
cagauguagc
cuaggagaga
augcagagcu
caagcgaugg
auauagcaga
uguauauccu
aagccuccac
gaguacagcg
ugccgaagua
caccgaaagu
acgagacucc
cacuuauaac
aagaagagga
aggcagacau

ccgacuuuga

ugccaucaug
aaacgugugu
cacugaacaa
aguauugaac
ugcacccacu
cauguacggg
ucgggcaguu
uccgegeaua
uaaugaacac
ccuggugguc
gcecugaggeu
ugacauaaua
ggaccacgcce
cggaaccugu
ugcuauageg
gacggaaguu
caagcuuuca
ugcacccuca
aaaugcugcu
auucccggaa
ugcagcuaaa
aggugacaaa
uuacaaguca
acuaacccaa
cauauacugc
agcaguggag
ggugagggug
caaaacuuuc
aauuaaugcc
cggagaaagce
accaccuagc
ccuaaaagcc
uagaaucacu
gcecugeguau
ggagccaucg
cgaggaugag
uagcauaagu
ucacgggecg
uguggacagu

aggcacaucu
ugggccaagg
uggaacacug
caacuaugcg
guuccguuau
cugaauaaag
gccacuggaa
aaccuaguac
ccacagagug
ggggaaaagu
accuucagag
uuuguuaaug
aucaagcuga
gucagcauag
cggcaguuca
cuguuuguau
ucaaccuuga
uaucaugugg
aacagcaaag
agcuucgauu
cauaucauuc
caguuggcag
guagcgauuc
ucauugaacc
agggacaaga
gagauaugca
cauccgaaga
ucauauuugg
auguggceccg
augagcagua
acgcugeccuu
ucacguccag
ggugugcaga
auucauccaa
gcagagaacc
accaggacua
uugcugucag
cccucuguau

uuauccauac

uggagagacc
cuuuagugcc
uggauuauuu
ugagguucuu
ccauuaggaa
aagugguccg
gagucuauga
cuguaaacag
acuuuucuuc
uguccguccce
cucggeugga
ugaggacccc
gcaugcugac
guuaugguua
aguuuucccg
ucaucggcua
ccaacauuua
ugcgaggegega
gacaaccugg
uacagccgau
augccguagg
aggcuuauga
cacuguuguc
auuugcugac
aaugggaaau
uauccgacga
guucuuuggce
aagggaccaa
uugcaacgga
uuaggucgaa
gcuugugcau
aacaaauuac
agauccaaug
ggaaguaucu
aauccacaga
gaacgccuga
auggcccgac
cuagcucauc

uugacacccu

157

ggacccuacc
ggugcugaag
ugaaacggac
uggacucgau
uaaucacugg
ucagcucucu
caugaacacu
aagacugccu
auucgucagc
aggcaaaaug
uuuaggcauc
cuacaaguac
caagaaggcc
cgecugacagg
gguaugcaaa
cgacagaaag
uacagguucc
uauugccacg
€cggagggsgug
cgaaguagga
accaaacuuc
guccaucgcu
caccggcauc
agcuuuagac
gacucucaag
cucuucagug
uggaaggaag
guuucaccag
ggccaaugag
augccecguc
ccaugccaug
ugugugcuca
cucccagccu
cguggaaaca
ggggacaccu
gcegaucauc
ccaccaggug

cugguccauu

ggagggageu

gacgucuucc
accgcuggcea
aaagcucacu
cuggacuccg
gauaacuccc
cgcagguacc
gguacacugc
caugcuuuag
aaauugaagg
guugacuggu
ccaggugaug
caccacuacc
ugccugcauc
gccagcgaaa
ccgaaauccu
gcecguacge
agacuccacg
gccaccgaag
ugcggagcge
aaagcgcgac
aacaaaguuu
aagauuguca
uuuuccggga
accacugaug
gaagcagugg
acagaaccug
ggcuacagca
gcggccaagyg
cagguaugca
gaagagucgsg
acuccagaaa
uccuuuccau
auauuguucu
ccaccgguag
gaacaaccac
aucgaagagg
cugcaagucg
ccucaugcau

agcgugacca

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
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gcggggceaac
gaccggugcec
gaacaccguc
caggcgugaa
cuagcagguc
uuacaagaga
cauacaucuu
cggugcuauc
ucgaccaaga
acagaagcag
uucugcaagg
ugcauccugu
caguggaagc
uuauuccaga
cugccaguuu
ccacaauacg
cugccacaaa
cggccuuuaa
ucaaagagaa
agggccccaa
uccccaugga
agcacaccga
ccuaucugug
acauucauac
uccagccugg
acgccauggc
ugacacugau
aguucaaguu
ucauuaacau
cagcauucau
acaggugcgce
aagcgeccuua
guguggcaga
aacaugauga
guauucuuuc
ucauaguuau

gggceccuau

g
<210> 30

gucagccgag
ugcgcecucga
acuugcaccc
uagggugauc
ggucucgaga
ggaguuugag
uuccuccgac
Ccgaaguggug
aaaagaagaa
auaccagucc
ccuagggcau
uccuuuguau
cuguaacgcc
guacgaugcc
uugcccugea
aucggcagug
aagaaauugc
uguggaaugc
ccccaucegg
agccgecgeu
cagauucgug
ggaacggccu
uggcauccac
acuguuugau
ggauuguguu
ucugaccgcg
ugaagccgcce
cggcgecaug
uguaaucgca
uggagaugac
caccugguug
uuucugugga
cccccuaaaa
ugacaggaga
agagcugugc
ggccaugacu

aacucucuac

acuaacucuu
acaguauuca
agcagggccu
acuagagagg
accagccugg
gcguucguag
accggucaag
uuggagagga
uuacuacgca
aggaaggugsg
uauuugaagg
ucaucuagug
auguugaaag
uauuuggaca
aagcugcgcea
ccuucagcga
aaugucacgc
uucaagaagu
cugaccgagg
cuguuugcca
auggaccuga
aaggugcaag
agagaacucg
augucggcug
cuggaaacug
cugaugauuc
uuuggcegaga
augaaaucug
agcagagugu
aauaucguga
aauauggaag
ggguuuauuu
aggcuguuua
agggcauugc
aaggcaguag
acucuagcua

ggcuaaccug

acuucgcaaa
ggaacccucce
gcucgagaac
agcucgaggc
ucuccaaccce
cacaacaaca
ggcauuuaca
ccgaauugga
agaaauuaca
agaacaugaa
cagaaggaaa
ugaaccgugce
agaacuuucc
ugguugacgg
gecuuuccaaa
uccagaacac
aaaugagaga
acgccugeaa
aaaacguggu
agacacacaa
agcgggacgu
ugauccaggc
ugcggagacu
aagacuuuga
acaucgcguc
uggaagaucu
ucagcagcau
gaauguuccu
ugagagaacg
aaggagucaa
ucaagauuau
ugugugacuc
agcuuggcaa
augaagaguc
aaucaaggua
gcaguguuaa

aauggacuac

158

gaguauggag
acaucccgeu
cagccuaguu
gcuuacceeg
gccaggegua
augacgguuu
acaaaaauca
gauuucguau
guuaaauccce
agccauaaca
aguggagugc
cuuuucaage
gacuguggcu
agcuucaugc
gaaacacucc
gcuccagaac
auugcccgua
caacgaguac
caacuacauc
ccugaacaug
gaaagugacc
cgecugauccu
gaaugccgug
cgcuauuaua
guuugauaaa
cggaguggac
ccaucugccu
cacacuguuu
gcuaacaggc
aucggacaaa
agaugcugug
cgugaccgge
accucuggcea
aacacgcugg
ugaaaccgua
aucauucagc

gacauagucu

uuucuggcge
ccgecgeacaa
uccaccccge
ucacgcacuc
aauaggguga
gaugcggeug
guaaggcaaa
gceecgegece
acaccugcua
gcuagacgua
uaccgaaccc
cccaaggucg
ucuuacugua
ugcuuagaca
uauuuggaac
guccuggcag
uuggauucgg
ugggagacau
accaagcuga
cugcaggaca
ccuggcacca
cuggccacag
cugcuuccga
gcegageacu
agugaggacg
gcegageuge
accaagacca
gugaacacag
agcccuugug
uuaauggcag
gugggcgaga
acagcgugcc
gcagacgaug
aaccgagugg
ggaacuucca
uaccugagag

aguccgccaa

5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
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
7561
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211>
212>
213>
220>
223>
<400> 30
augggcgecsy
uugacaucga

7561
RNA

agguagaagc
uggcuucaaa
gugcgececge
gugcggaaga
aaauaacuga
cugaccugga
aagucgcugu
ccaacaaggg
agaaccuggc
cggccagaaa
gcauccugcg
ccaucuacca
ugagaggcaa
uggucaagcg
ccaugcacag
uguccuuucc
uggccaccga
ucguggucaa
ugguggccca
ggcececuggs
acaagaucac
acuuccacag
cceggaucag
augugcaaga
ugagagccgce
ucgacuugau
agguuaccag
cuguacucaa
ucacacacag
ugccugaggg
ucguguacaa

caugagagaa
ggaagacagc
caagcagguc
acugaucgaa
ccgcagaaug
uccggacaga
uaaggaauug
aacugagacu
uuaccaggau
cgucagagug
uggegeuuac
uaucggccug
gaagaaguac
cgagaagagsg
gcagaacuac
gaucgccauu
agaaggcuuu
uguguguacc
cgugucagcc
cggcagaacc
ggccuuugece
ccugagagau
cagcaucuac
cuucgugcug
aaagaugcug
ggccaaaugu
acuuccuccu
guuacaagag
cuacgcuggc
gagcgagaag
cggccggaag
acacgcuauu

cgagcgegag

Artificial Sequence

gcccagacca
ccauuccuca
acugauaaug
acggaggugsy
uauucuaagc
uuguauaagu
gacaagaaaa
augugccucc
guauaugccg
gccuacugga
cccagcuaca
uguagcagcg
cugaagccua
gaccugcugce
accuguagau
ucuccuggcc
cuguguugca
uaugugcccg
gacgaugccc
cagcggaaca
agaugggcca
agacaacugg
aagcggeceeg
ccucggaucg
gaagaacaca
gcegeegacg
cuggccgeceg
gcugggsccey
gaggacaaga
cugagcugca
ggcagauaug
ccagugcagg

uucgugaaca

auuaccuacc
gagcuuugea
accaugcuaa
acccauccga
acaaguauca
augcaacuaa
ugaaggagcu
acgacgacga
uggauggccce
ucggecuucga
gcacaaacug
acgugaugga
gcaacaacgu
ggagcuggcea
gcgagacaau
uguacggcaa
aagugaccga
ccacacugug
agaaacugcu
ccaacaccau
aagaguacaa
ucaugggeug
acacacagac
gcagcaacac
aagagcccuc
aggcuaaaga
auguugaaga
gcucagugga
ucggcucuua
uucacccucu
ccguggaace
acuuucaggc

gauaccugca

159

Synthetic construct, Cl11 nsP1-4 ORF and SGP RNA

caaaauggag
gcggageuuc
ugccagagceg
cacgauccuu
uuguaucugu
gcugaagaaa
cgecgecguc
gucgugucgc
uacaagccug
caccacaccu
ggccgacgaa
aagauccaga
gcuguucagce
ucugccuucc
cguguccugc
gccuucugge
cacacugaac
cgaucagaug
cgugggcecug
gaagaacuac
agaggaucaa
cugcugggec
caucaucaaa
acuggaaauc
uccacugauc
agugcgcgaa
acccacucug
gacaccucgu
cgeugugcuu
ggccgagceaa
uuaucacggc
ccugagcgag

ccacauugcc

aaaguucacg
ccgcaguuug
uuuucgcauc
gacauuggaa
ccgaugagau
aacuguaagg
augagcgacc
uacgaagggc
uaccaccagg
uucauguuca
accguguuaa
cggggcauga
gugggcagca
guguuucacc
gacggcuacg
uaugccgceca
g8Cgagceges
acaggcauuc
aaccagagaa
cugcugcecug
gaggacgagc
uucagaaggc
gugaacagcg
ggccugegga
accgccegagg
gccgaggaac
gaagccgacg
ggcuugauaa
ucuccgcagg
gugaucguga
aagguggugsg
ucugccacca

acacacggeg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
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gagcccugaa
aauaccugua
ggcucacagg
cacgaccagc
gcaagucugg
aagaaaacug
ccagaacugu
uugacgaagc
cuaaaaaggc
ugaaagugca
ggugcaccaa
cgacaaaccc
aggacgaucu
agggcaacga
ccgugeggua
ugcugcugac
ucaagacccu
ccgagcacga
agaacaaggc
ucgauaugac
gcgecgagau
gcecuguucuc
ccucuccuaa
cacagcugcc
ggaacuacga
uucugcacca
gcagaaccgu
ugagcgauag
ugcccaaaua
agcagugcga
ugaauccugg
cuaucaucgg
gccuggaaga
acaaccccua
aagccggaug
gagugauuau
uguauaagaa

uggucaaagg
cggagguuga

caccgacgaa
cgacaucgac
cgagcuggug
cgecuccuuac
caucauuaaa
ugcagaaauu
ggauagcgug
uuuugecuugu
agugcucugce
uuuuaaccac
gagcgugacc
caaagagaca
gauccugacc
gaucaugacc
caaagugaac
ccggaccgag
gacagccaag
ugccaucaug
caacgugugce
caccgagcag
cgugcugaau
ugcuccuacc
uauguacggc
uagagccgug
ccccagaauc
caaugagcac
geugguugug
acccgaggec
cgacaucauc
ggaccacgcc
cggcaccugu
cgccauugece
gacagaggug
caagcugagc
ugcacccuca
aaaugcugcu
auucccggaa
ugcagcuaaa

aggugacaaa

gaguacuaca
aggaaacagu
gauccucccu
caaguaccaa
agcgcaguca
auaagggacg
cugcugaacg
caugcaggua
ggggauccua
gagauuugca
agcguggugu
aagaucguca
ugcuucagag
gcegeugeeu
gagaacccuc
gaccggaucg
uaucccggea
cggcacaucc
ugggccaaag
uggaacaccg
cagcugugceg
gugccucuga
cugaacaaag
gccacaggcea
aaucuggugc
ccucagagceg
ggcgagaagce
accuuuagag
uucgugaacg
aucaagcuga
gugucuaucg
agacaguuca
cuguucgugu
agcacccuga
uaucaugugg
aacagcaaag
agcuucgauu
cauaucauuc

caguuggcag

agaccgugaa
gcgucaagaa
uccaugaauu
ccauaggggu
ccaaaaaaga
ucaagaaaau
gcugcaagcea
cucucagagc
agcagugcgsg
cacaagucuu
cuacccuguu
ucgacaccac
gcugggucaa
cucagggccu
uguacgcccce
uuuggaaaac
acuucaccgc
uggaaagacc
cucuggugcec
uggacuacuu
ugcgguucuu
gcauccggaa
aagucgugcg
gaguguacga
ccgugaacag
acuucagcag
ugucugugcc
ccagacugga
ugcggacgcece
gcaugcugac
gcuacggcua
aguucagcag
ucaucggcua
ccaacaucua
ugcgaggegega
gacaaccugg
uacagccgau
augccguagg

aggcuuauga

160

gcccagegag
agaacuaguc
cgccuacgag
guauggcgug
ucuaguggug
gaaagggcug
ccccguagag
gcucauagcc
cuucuucaac
ccacaagagc
cuacgacaag
cggcagcacc
gcagcugcag
gacaagaaaa
uaccagcgag
acuggcecggce
caccaucgag
cgauccuacc
ugugcugaaa
cgagacagac
cggccuggau
caaccacugg
gcagcugagce
caugaauacc
aaggcugccce
cuucgugucc
uggcaagaug
ccuuggaauc
cuacaaguac
caagaaggcc
ugccgacaga
agugugcaag
ugaccggaag
caccggcagc
uauugccaca
€cggagggsgug
cgaaguagga
accaaacuuc

guccaucgcu

cacgacggceg
acugggcuag
agucugagaa
ccaggaucag
agcgccaaga
gacgucaaug
acccuguaua
auuauaagac
augaugugcc
aucagcagac
aagaugcgga
aagccuaagc
aucgacuaca
ggeguguacg
caugugaaug
gaucccugga
gaauggcagg
gacguguucc
accgceggea
aaggcccaca
cuggauagcg
gacaacagcc
agaagauacc
ggcacacugc
cacgcucugg
aagcugaagg
guggacuggc
ccuggegacg
caccacuacc
ugccugceacc
gccagegagu
cccaagagca
gceecguacge
agacugcacg
gccacagaag
ugcggagege
aaagcgcgac
aacaaaguuu

aagauuguca

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
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
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acgauaacaa
acaaagaucg
cagauguagc
cuaggagaga
augcagagcu
caagcgaugg
auauagcaga
uguauauccu
aagccuccac
gaguacagcg
ugccgaagua
caccgaaagu
acgagacucc
cacuuauaac
aagaagagga
aggcagacau
ccgacuuuga
gcggggeaac
gaccggugcec
gaacaccguc
caggcgugaa
cuagcagguc
uuacaagaga
cauacaucuu
cggugcuauc
ucgaccaaga
acagaagcag
uucugcaagg
ugcauccugu
caguggaagc
uuauuccaga
cugccaguuu
ccacaauacg
cugccacaaa
cggccuuuaa
ucaaagagaa
agggccccaa
uccccaugga

agcacaccga

uuacaaguca
acuaacccaa
cauauacugc
agcaguggag
ggugaggegug
caaaacuuuc
aauuaaugcc
cggagaaagc
accaccuagc
ccuaaaagcc
uagaaucacu
gccugeguau
ggagccaucg
cgaggaugag
uagcauaagu
ucacgggccg
uguggacagu
gucagccgag
ugcgcecucga
acuugcaccc
uagggugauc
ggucucgaga
ggaguuugag
uuccuccgac
Ccgaaguggug
aaaagaagaa
auaccagucc
ccuagggcau
uccuuuguau
cuguaacgcc
guacgaugcc
uugcccugea
aucggcagug
aagaaauugc
uguggaaugc
ccccaucegg
agccgecgeu
cagauucgug

ggaacggcecu

guagcgauuc
ucauugaacc
agggacaaga
gagauaugca
cauccgaaga
ucauauuugg
auguggcccg
augagcagua
acgcugccuu
ucacguccag
ggugugcaga
auucauccaa
gcagagaacc
accaggacua
uugcugucag
cccucuguau
uuauccauac
acuaacucuu
acaguauuca
agcagggccu
acuagagagg
accagccugg
gcguucguag
accggucaag
uuggagagga
uuacuacgca
aggaaggugsg
uauuugaagg
ucaucuagug
auguugaaag
uauuuggaca
aagcugcgcea
ccuucagcga
aaugucacgc
uucaagaagu
cugaccgagg
cuguuugcca
auggaccuga

aaggugcaag

cacuguuguc
auuugcugac
aaugggaaau
uauccgacga
guucuuuggce
aagggaccaa
uugcaacgga
uuaggucgaa
geuugugceau
aacaaauuac
agauccaaug
ggaaguaucu
aauccacaga
gaacgccuga
auggecccgac
cuagcucauc
uugacacccu
acuucgcaaa
ggaacccucce
gcucgagaac
agcucgaggc
ucuccaaccce
cacaacaaca
ggcauuuaca
ccgaauugga
agaaauuaca
agaacaugaa
cagaaggaaa
ugaaccgugce
agaacuuucc
ugguugacgg
gecuuuccaaa
uccagaacac
aaaugagaga
acgccugeaa
aaaacguggu
agacacacaa
agcgggacgu
ugauccaggc

161

caccggeauc
agcuuuagac
gacucucaag
cucuucagug
uggaaggaag
guuucaccag
ggccaaugag
augccccguc
ccaugccaug
ugugugcuca
cucccagecu
cguggaaaca
ggggacaccu
gcegaucauc
ccaccaggug
cugguccauu
ggagggagcu
gaguauggag
acaucccgeu
cagccuaguu
gcuuacceeg
gccaggegua
augacgguuu
acaaaaauca
gauuucguau
guuaaauccce
agccauaaca
aguggagugc
cuuuucaage
gacuguggcu
agcuucaugc
gaaacacucc
gcuccagaac
auugcccgua
caacgaguac
caacuacauc
ccugaacaug
gaaagugacc

cgcugauccu

uuuuccggga
accacugaug
gaagcagugsg
acagaaccug
ggcuacagca
gcggccaagyg
cagguaugca
gaagagucgsg
acuccagaaa
uccuuuccau
auauuguucu
ccaccgguag
gaacaaccac
aucgaagagg
cugcaagucg
ccucaugcau
agcgugacca
uuucuggcge
ccgecgeacaa
uccaccccge
ucacgcacuc
aauaggguga
gaugcggeug
guaaggcaaa
gceecgegece
acaccugcua
gcuagacgua
uaccgaaccc
cccaaggucg
ucuuacugua
ugcuuagaca
uauuuggaac
guccuggcag
uuggauucgg
ugggagacau
accaagcuga
cugcaggaca
ccuggcacca

cuggccacag

4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
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ccuaucugug
acauucauac
uccagccugg
acgccauggce
ugacacugau
aguucaaguu
ucauuaacau
cagcauucau
acaggugcgce
aagcgeccuua
guguggeaga
aacaugauga
guauucuuuc
ucauaguuau

gggececcuau

g
<210>

211>
212>
213>
220>
223>
<400> 31

augggcgecsy
uugacaucga

31

RNA

agguagaagc
uggcuucaaa
gugcgececge
gugcggaaga
aaauaacuga
cugaccugga
aagucgcugu
ccaauaaggg
agaacuuggc
cggcucguaa
ccauucuuag
ccaucuacca
uacguggcaa

ucguuaaaag

8428

uggcauccac
acuguuugau
ggauuguguu
ucugaccgcg
ugaagccgcec
cggcgecaug
uguaaucgca
uggagaugac
caccugguug
uuucugugga
cccccuaaaa
ugacaggaga
agagcugugc
ggccaugacu

aacucucuac

caugagagaa
ggaagacagc
caagcagguc
acugaucgaa
ccgcagaaug
uccggacaga
uaaggaauug
aacugagacu
uuaccaggau
aguuagaguc
uggagcauau
cauaggccua
aaagaaguau
cgagaagagg
gcaaaauuac

aauagcuauc

agagaacucg
augucggcug
cuggaaacug
cugaugauuc
uuuggcegaga
augaaaucug
agcagagugu
aauaucguga
aauauggaag
ggguuuauuu
aggcuguuua
agggcauugc
aaggcaguag
acucuagcua

ggcuaaccug

Artificial Sequence

gcccagacca
ccauuccuca
acugauaaug
acggaggugg
uauucuaagc
uuguauaagu
gacaagaaaa
augugccucce
guauacgegg
gccuacugga
ccaucauacu
ugcagcucug
uugaaaccau
gacuuacuga
acaugucggu

aguccaggcc

ugcggagacu
aagacuuuga
acaucgcguc
uggaagaucu
ucagcagcau
gaauguuccu
ugagagaacg
aaggagucaa
ucaagauuau
ugugugacuc
agcuuggcaa
augaagaguc
aaucaaggua
gcaguguuaa

aauggacuac

auuaccuacc
gagcuuugea
accaugcuaa
acccauccga
acaaguauca
augcaacuaa
ugaaggagcu
acgacgacga
uugacggacc
uaggcuuuga
cuaccaacug
acguuaugga
ccaacaaugu
ggagcuggcea
gugagacuau

uguaugggaa

162

gaaugccgug
cgcuauuaua
guuugauaaa
cggaguggac
ccaucugccu
cacacuguuu
gcuaacaggc
aucggacaaa
agaugcugug
cgugaccgge
accucuggcea
aacacgcugg
ugaaaccgua
aucauucagc

gacauagucu

Synthetic construct, C13 nsP1-4 GFP ORF and SGP

caaaauggag
gcggageuuc
ugccagagceg
cacgauccuu
uuguaucugu
gcugaagaaa
cgecgecguc
gucgugucgce
gacaagucuc
caccaccccu
ggccgacgaa
gcggucacgu
ucuauucucu
ccugcegucu
aguuaguugc
gccuucaggce

cugcuuccga
gcegageacu
agugaggacsg
gcegageuge
accaagacca
gugaacacag
agcccuugug
uuaauggcag
gugggcgaga
acagcgugcc
gcagacgaug
aaccgagugg
ggaacuucca
uaccugagag

aguccgccaa

RNA

aaaguucacg
ccgcaguuug
uuuucgcauc
gacauuggaa
ccgaugagau
aacuguaagg
augagcgacc
uacgaagggc
uaucaccaag
uuuauguuua
accguguuaa
agagggaugu
guuggcucga
guauuucacu

gacggguacg
uaugcugcua

6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7561

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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cgaugcaccg
ucucuuuucce
uggcaacaga
uagucgucaa
uaguggcecca
ggccacuagg
acaagauaac
auuuccacuc
caagaaucag
acguacaaga
ugcgegeagce
ucgacuugau
agguuaccag
cuguacucaa
uaacacacuc
ugccagaggsg
uuguguacaa
gagcgecugaa
aauaccugua
ggcucacagg
cacgaccagc
gcaagucugg
aagaaaacug
ccagaacugu
uugacgaagc
cuaaaaaggc
ugaaagugca
guugcacuaa
cgacgaaucc
aggacgaucu
aaggcaacga
ccguucggua
uccuacugac
uaaaaacacu
cagagcauga
agaauaaggc
uagacaugac
cagcagagau

gucuauuuuc

cgagggauuc
cgugugcacg
ugucagugceg
cggucgcace
ggcauuugcu
acuacgagau
aucuauuuau
auucgugeug
gaaaauguua
agcuaagugc
ucuaccaccu
guuacaagag
cuacgcugge
gagugaaaaa
uggccgaaaa
acaugcaaua
cgaacgugag
cacugaugaa
cgacaucgac
cgagcuggug
cgecuccuuac
caucauuaaa
ugcagaaauu
ggacucagug
uuuugcuugu
agugcucugce
uuuuaaccac
aucugugacu
gaaagagacu
cauucucacu
aauaaugacg
caaggugaau
ccgecacggag
gacugccaag
ugccaucaug
aaacgugugu
cacugaacaa
aguauugaac

ugcacccacu

uugugcugcea
uaugugccag
gacgacgcgce
cagagaaaca
aggugggcaa
agacaguuag
aagcgeecgg
cccaggauag
gaggagcaca
gcagccegaug
uuggcagcug
gcugggsccesy
gaggacaaga
uuaucuugca
gggcguuaug
cceguccagg
uucguaaaca
gaauauuaca
aggaaacagu
gauccucccu
caaguaccaa
agcgcaguca
auaagggacg
cucuugaaug
caugcaggua
ggggauccca
gagauuugca
ucggucgucu
aagauuguga
uguuucagag
gcagcugccu
gaaaauccuc
gaccgcaucg
uacccuggga
aggcacaucu
ugggccaagg
uggaacacug
caacuaugcg

guuccguuau

aagugacaga
cuacauugug
aaaaacugcu
ccaauaccau
aggaauauaa
ucauggggug
auacccaaac
gcaguaacac
aggagccguc
aggcuaagga
auguugagga
gcucagugga
ucggecucuua
uccacccucu
ccguggaace
acuuucaagc
gguaccugca
aaacugucaa
gcgucaagaa
uccaugaauu
ccauaggggu
ccaaaaaaga
ucaagaaaau
gaugcaaaca
cucucagagc
aacagugcegg
cacaagucuu
caaccuuguu
uugacacuac
ggugggugaa
cucaagggcu
uguacgcacc
uguggaaaac
auuucacugc
uggagagacc
cuuuagugcec
uggauuauuu
ugagguucuu

ccauuaggaa

163

cacauugaac
ugaccaaaug
gguugggcuc
gaaaaauuac
ggaagaucaa
uuguugggeu
caucaucaaa
auuggagauc
accucucauu
ggugcgugaa
gcccacucug
gacaccucgu
cgeugugcuu
cgcugaacaa
auaccauggu
ucugagugaa
ccauauugcc
gcccagegag
agaacuaguc
cgccuacgag
guauggcgug
ucuaguggug
gaaagggcug
ccccguagag
gcucauagcec
uuuuuuuaac
ccacaaaagc
uuacgacaaa
cggcaguacc
gcaguugcaa
gacccguaaa
caccucagaa
acuagccggce
cacgauagag
ggacccuacc
ggugcugaag
ugaaacggac
uggacucgau

uaaucacugg

ggggagaggsy
acuggcauac

aaccagcgua
cuuuugcecg
gaagaugaaa
uuuagaaggc
gugaacagcg
gggcugagaa
accgccegagg
gccgaggagu
gaagccgaug
ggcuugauaa
ucuccgcagg
gucauaguga
aaaguagugg
agugccacca
acacauggag
cacgacggceg
acugggcuag
agucugagaa
ccaggaucag
agcgccaaga
gacgucaaug
acccuguaua
auuauaagac
augaugugcc
aucucucgcc
aaaaugagaa
aaaccuaagc
auagauuaca
gguguguaug
caugugaacg
gacccaugga
gaguggcaag
gacgucuucc
accgcuggcea
aaagcucacu
cuggacuccg

gauaacucccec

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
3060
3120
3180
3240
3300
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cgucgccuaa
cacaacugcc
gcaauuauga
uccuccacca
gcagaacugu
ugucagaccg
ugcccaaaua
agcaguguga
ugaaucccgg
gcaucauugg
cacuugaaga
acaauccuua
aagccggaug
gagugauuau
uguauaagaa
uggucaaagg
cggagguuga
acgauaacaa
acaaagaucg
cagauguagc
cuaggagaga
augcagagcu
caagcgaugg
auauagcaga
uguauauccu
aagccuccac
gaguacagcg
ugccgaagua
caccgaaagu
acgagacucc
cacuuauaac
aagaagagga
aggcagacau
ccgacuuuga
gcggggeaac
gaccggugcc
gaacaccguc
caggcgugaa

cuagcagguc

cauguacggg
ucgggcaguu
uccgcgcaua
uaaugaacac
ccuggugguc
gccugaggceu
ugacauaaua
agaccaugcc
cggaaccugu
ugcuauagcg
gacggaaguu
caagcuuuca
ugcacccuca
aaaugcugcu
auucccggaa
ugcagcuaaa
aggugacaaa
uuacaaguca
acuaacccaa
cauauacugc
agcaguggag
ggugaggegug
caaaacuuuc
aauuaaugcc
cggagaaagc
accaccuagc
ccuaaaagcc
uagaaucacu
gccugeguau
ggagccaucg
cgaggaugag
uagcauaagu
ucacgggccg
uguggacagu
gucagccgag
ugcgceucga
acuugcaccc
uagggugauc
ggucucgaga

cugaauaaag
gccacuggaa
aaccuaguac
ccacagagug
ggggaaaagu
accuucagag
uuuguuaaug
autaagcuua
gucagcauag
cggcaguuca
cuguuuguau
ucaaccuuga
uaucaugugg
aacagcaaag
agcuucgauu
cauaucauuc
caguuggcag
guagcgauuc
ucauugaacc
agggacaaga
gagauaugca
cauccgaaga
ucauauuugg
auguggceccg
augagcagua
acgcugeccuu
ucacguccag
ggugugcaga
auucauccaa
gcagagaacc
accaggacua
uugcugucag
cccucuguau
uuauccauac
acuaacucuu
acaguauuca
agcagggecu
acuagagagg

accagccugg

aagugguccg
gagucuauga
cuguaaacag
acuuuucuuc
uguccgucce
cucggeugga
ugaggacccce
gcauguugac
guuaugguua
aguuuucccg
ucauugggua
ccaacauuua
ugcgagggga
gacaaccugg
uacagccgau
augccguagg
aggcuuauga
cacuguuguc
auuugcugac
aaugggaaau
uauccgacga
guucuuuggce
aagggaccaa
uugcaacgga
uuaggucgaa
geuugugcau
aacaaauuac
agauccaaug
ggaaguaucu
aauccacaga
gaacgccuga
auggecccgac
cuagcucauc
uugacacccu
acuucgcaaa
ggaacccucce
gcucgagaac
agcucgaggc

ucuccaaccce

164

ucagcucucu
caugaacacu
aagacugccu
auucgucagc
aggcaaaaug
uuuaggcauc
auauaaauac
caagaaagcu
cgcugacagg
gguaugcaaa
cgaucgcaag
uacagguucc
uauugccacg
€cggagggsgug
cgaaguagga
accaaacuuc
guccaucgcu
caccggcauc
agcuuuagac
gacucucaag
cucuucagug
uggaaggaag
guuucaccag
ggccaaugag
augccecguc
ccaugccaug
ugugugcuca
cucccagccu
cguggaaaca
ggggacaccu
gcegaucauc
ccaccaggug
cugguccauu
ggagggagcu
gaguauggag
acaucccgcu
cagccuaguu
gcuuaccceg

gccaggegua

cgcagguacc
gguacacugc
caugcuuuag
aaauugaagg
guugacuggu
ccaggugaug
caucacuauc
ugucugcauc
gccagcgaaa
ccgaaauccu
gcecguacge
agacuccacg
gccaccgaag
ugcggagege
aaagcgcgac
aacaaaguuu
aagauuguca
uuuuccggga
accacugaug
gaagcagugsg
acagaaccug
ggcuacagca
gcggccaagyg
cagguaugca
gaagagucgsg
acuccagaaa
uccuuuccau
auauuguucu
ccaccgguag
gaacaaccac
aucgaagagg
cugcaagucg
ccucaugcau
agcgugacca
uuucuggcge
ccgecgeacaa
uccaccccge
ucacgcacuc

aauaggguga

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
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uuacaagaga
cauacaucuu
cggugcuauc
ucgaccaaga
acagaagcag
uucugcaagg
ugcauccugu
caguggaagc
uuauuccaga
cugccaguuu
ccacaauacg
cugccacaaa
cggccuuuaa
uuaaagaaaa
aaggaccaaa
uaccaaugga
aacauacuga
cguaucugug
acauucauac
uccagccugg
acgccauggce
ugacgcugau
aauuuaaguu
ugaucaacau
ccgecuucau
auagaugcgc
aggccccuua
gaguugccga
agcacgacga
gcauccugag
ucauugugau
gcgeeccuau
acguggaaga
ccauccuggu
gcgaaggega
ugccugugcece
gauaccccega
ugcaagagcg
aguucgaggg

ggaguuugag
uuccuccgac
Cgaaguggug
aaaagaagaa
auaccagucc
ccuagggcau
uccuuuguau
cuguaacgcc
guacgaugcc
uugcccugea
aucggcagug
aagaaauugc
uguggaaugc
ccccaucagg
agcugcugcu
cagguuugua
agaacggccc
cggaauccac
acuguuugau
ggauuguguu
ucugaccgcg
ugaggceggeu
cggcgecaug
cgugaucgcc
cggcgacgac
caccuggcug
uuuuugegge
uccucugaag
cgauagacgu
cgagcugugc
ggcaaugacc
cacacuguac
gaaccccgga
ggaacuggau
cgccacauac
auggccuaca
ccauaugaag
gaccaucuuc

cgacacccug

gcguucguag
accggucaag
uuggagagga
uuacuacgca
aggaaggugsg
uauuugaagg
ucaucuagug
auguugaaag
uauuuggaca
aagcugcgcea
ccuucagcga
aaugucacgc
uucaagaaau
cuuacugaag
cuuuuugcga
auggacuuaa
aagguacagg
cgagagcugg
augucggcug
cuggaaacug
uuaaugauuc
uucggcgaaa
augaaguccg
agccggguge
aauaucguga
aacauggaag
ggcuucaucc
cggcuguuca
agagcccugce
aaggcegugg
acacuggcca
ggecucuggeg
ccugugucua
ggggauguga
ggaaagcuga
cuggucacca
cagcacgacu
uuuaaggacg

gucaaccgga

cacaacaaca
ggcauuuaca
ccgaauugga
agaaauuaca
agaacaugaa
cagaaggaaa
ugaaccgugc
agaacuuucc
ugguugacgg
gcuuuccaaa
uccagaacac
aaaugagaga
augcguguaa
aaaacguggu
agacacauaa
agagagacgu
ugauccaggc
uuaggagauu
aagacuuuga
acaucgcguc
uggaagacuu
uuucaucaau
gcauguuucu
ugagagagag
agggcgugaa
ugaagaucau
ugugcgacag
agcugggaaa
acgaggaauc
aaagcagaua
gcagcgugaa
aaggcagagsg
agggcgaaga
acggccacaa
cccugaaguu
cacugacaua
ucuucaagag
acggcaacua

ucgagcugaa

165

augacgguuu
acaaaaauca
gauuucguau
guuaaauccce
agccauaaca
aguggagugc
cuuuucaage
gacuguggcu
agcuucaugc
gaaacacucc
gcuccagaac
auugcccgua
uaaugaauau
aaauuacauu
uuugaauaug
gaaagugacu
ugccgauccg
aaaugcgguc
cgcuauuaua
guuugauaaa
agguguggac
acauuugccc
gacccuguuc
acugacagga
guccgacaag
cgacgecguc
cgugacaggce
accucuggcec
caccagaugg
cgagacagug
aagcuucagc
cagccuucug
acuguuuacc
guucagcguu
caucugcacc
cggegugeag
cgccaugecu
caagaccagg

gggcaucgac

gaugcggeug
guaaggcaaa
gceecgegece
acaccugcua
gcuagacgua
uaccgaaccc
cccaaggucg
ucuuacugua
ugcuuagaca
uauuuggaac
guccuggcag
uuggauucgg
ugggaaacgu
accaaauuaa
uugcaggaca
ccaggaacaa
cuagcaacag
cugcuuccga
gccgageacu
agugaggacsg
gcagagcugu
acuaaaacua
gugaacaccg
ucuccuugcg
cugauggccg
gugggcgaga
acagccugca
gcecgacgacg
aacagagugg
ggcaccagca
uaccuaaggg
acauguggcg
ggcguggugce
agcggagaag
accggcaagc
ugcuucagca
gagggcuacsg
gccgaaguga

uucaaagagg

5700
5760
5820
5880
5940
6000
6060
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
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acggcaauau
uggccgacaa
acggcucugu
ugcugcugcc
agaagcggga
uggaugagcu
guguuaaauc
ggacuacgac
210> 32

211>
212>
213>
220>
223>
<400> 32

augggcgecy
uugacaucga

RNA

agguagaagc
uggcuucaaa
gugcgececge
gugcggaaga
aaauaacuga
cugaccugga
aagucgcugu
ccaauaaggg
agaacuuggc
cggcucguaa
ccauucuuag
ccaucuacca
uacguggcaa
ucguuaaaag
cgaugcaccg
ucucuuuucc
uggcaacaga
uagucgucaa
uaguggccca
ggccacuagg
acaagauaac

auuuccacuc

8353

ccugggceceac
gcagaaaaac
gcagecuggcec
cgauaaccac
ccacauggug
guacaaguga
auucagcuac

auagucuagu

Synthetic construct,

caugagagaa
ggaagacagc
caagcagguc
acugaucgaa
ccgcagaaug
uccggacaga
uaaggaauug
aacugagacu
uuaccaggau
aguuagaguc
uggagcauau
cauaggccua
aaagaaguau
cgagaagagg
gcaaaauuac
aauagcuauc
cgagggauuc
cgugugcacg
ugucagugcg
cggucgcacc
ggcauuugcu
acuacgagau
aucuauuuau

auucgugeug

aagcucgagu
ggcaucaaag
gaucacuacc
uaccugagca
cugcuggaau
acuuccauca
cugagaggesg
ccgccaag

Artificial Sequence

gcccagacca
ccauuccuca
acugauaaug
acggaggugsy
uauucuaagc
uuguauaagu
gacaagaaaa
augugccucc
guauacgcgg
gccuacugga
ccaucauacu
ugcagcucug
uugaaaccau
gacuuacuga
acaugucggu
aguccaggcc
uugugcugcea
uaugugccag
gacgacgcgce
cagagaaaca
aggugggcaa
agacaguuag
aagcgeecgg

cccaggauag

acaacuacaa
ugaacuucaa
agcagaacac
cccagagcaa
uugugacagc
uaguuauggc

ccccuauaac

auuaccuacc
gagcuuugea
accaugcuaa
acccauccga
acaaguauca
augcaacuaa
ugaaggagcu
acgacgacga
uugacggacc
uaggcuuuga
cuaccaacug
acguuaugga
ccaacaaugu
ggagcuggca
gugagacuau
uguaugggaa
aagugacaga
cuacauugug
aaaaacugcu
ccaauaccau
aggaauauaa
ucauggggug
auacccaaac

gcaguaacac

166

cagccacaac
gauccggeac
acccaucgga
gcugagcaag
cgececggaauc
caugacuacu

ucucuacggc

caaaauggag
gcggageuuc
ugccagagcg
cacgauccuu
uuguaucugu
gcugaagaaa
cgecgecguc
gucgugucgc
gacaagucuc
caccaccccu
ggccgacgaa
gcggucacgu
ucuauucucu
ccugcegucu
aguuaguugc
gccuucaggce
cacauugaac
ugaccaaaug
gguugggeuc
gaaaaauuac
ggaagaucaa
uuguugggeu
caucaucaaa

auuggagauc

guguacauca
aacaucgagg
gauggccecug
gaccccaacg
acccucggea
cuagcuagca

uaaccugaau

nsP1-4 3Cpro and SGP VEEVrep-nsP4[3C]

aaaguucacg
ccgcaguuug
uuuucgeauc
gacauuggaa
ccgaugagau
aacuguaagg
augagcgacc
uacgaagggc
uaucaccaag
uuuauguuua
accguguuaa
agagggaugu
guuggcucga
guauuucacu
gacggguacg
uaugcugcua
ggggagages
acuggcauac
aaccagcgua
cuuuugcecg
gaagaugaaa
uuuagaaggc
gugaacagcg
gggcugagaa

8040
8100
8160
8220
8280
8340
8400
8428

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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caagaaucag
acguacaaga
ugcgegeagce
ucgacuugau
agguuaccag
cuguacucaa
uaacacacuc
ugccagaggsg
uuguguacaa
gagcgecugaa
aauaccugua
ggcucacagg
cacgaccagc
gcaagucugg
aagaaaacug
ccagaacugu
uugacgaagc
cuaaaaaggc
ugaaagugca
guugcacuaa
cgacgaaucc
aggacgaucu
aaggcaacga
ccguucggua
uccuacugac
uaaaaacacu
cagagcauga
agaauaaggc
uagacaugac
cagcagagau
gucuauuuuc
cgucgccuaa
cacaacugcc
gcaauuauga
uccuccacca
gcagaacugu
ugucagaccg
ugcccaaaua

agcaguguga

gaaaauguua
agcuaagugc
ucuaccaccu
guuacaagag
cuacgcugge
gagugaaaaa
uggccgaaaa
acaugcaaua
cgaacgugag
cacugaugaa
cgacaucgac
cgagcuggug
cgecuccuuac
caucauuaaa
ugcagaaauu
ggacucagug
uuuugecuugu
agugcucugce
uuuuaaccac
aucugugacu
gaaagagacu
cauucucacu
aauaaugacg
caaggugaau
ccgecacggag
gacugccaag
ugccaucaug
aaacgugugu
cacugaacaa
aguauugaac
ugcacccacu
cauguacggg
ucgggcaguu
uccgecgeaua
uaaugaacac
ccuggugguc
gcecugaggeu
ugacauaaua

agaccaugcc

gaggagcaca
gcagccegaug
uuggcagcug
gcugggsccey
gaggacaaga
uuaucuugca
gggcguuaug
cceguccagg
uucguaaaca
gaauauuaca
aggaaacagu
gauccucccu
caaguaccaa
agcgcaguca
auaagggacg
cucuugaaug
caugcaggua
ggggauccca
gagauuugca
ucggucgucu
aagauuguga
uguuucagag
gcagcugccu
gaaaauccuc
gaccgcaucg
uacccuggga
aggcacaucu
ugggccaagsy
uggaacacug
caacuaugcg
guuccguuau
cugaauaaag
gccacuggaa
aaccuaguac
ccacagagug
ggggaaaagu
accuucagag
uuuguuaaug

autaagcuua

aggagccguc
aggcuaagga
auguugagga
gcucagugga
ucggecucuua
uccacccucu
ccguggaace
acuuucaagc
gguaccugca
aaacugucaa
gcgucaagaa
uccaugaauu
ccauaggggu
ccaaaaaaga
ucaagaaaau
gaugcaaaca
cucucagagc
aacagugcegg
cacaagucuu
caaccuuguu
uugacacuac
ggugggugaa
cucaagggcu
uguacgcacc
uguggaaaac
auuucacugc
uggagagacc
cuuuagugcec
uggauuauuu
ugagguucuu
ccauuaggaa
aagugguccg
gagucuauga
cuguaaacag
acuuuucuuc
uguccgucce
cucggeugga
ugaggacccce

gcauguugac

167

accucucauu
ggugcgugaa
gceccacucug
gacaccucgu
cgecugugeuu
cgcugaacaa
auaccauggu
ucugagugaa
ccauauugcc
gcccagegag
agaacuaguc
cgccuacgag
guauggcgug
ucuaguggug
gaaagggeug
ccecguagag
gcucauagcc
uuuuuuuaac
ccacaaaagc
uuacgacaaa
cggcaguacce
gcaguugcaa
gacccguaaa
caccucagaa
acuagccggce
cacgauagag
ggacccuacce
ggugcugaag
ugaaacggac
uggacucgau
uaaucacugg
ucagcucucu
caugaacacu
aagacugccu
auucgucagc
aggcaaaaug
uuuaggcauc
auauaaauac

caagaaagcu

accgccegagg
gccgaggagu
gaagccgaug
ggcuugauaa
ucuccgcagg
gucauaguga
aaaguagugg
agugccacca
acacauggag
cacgacggcg
acugggcuag
agucugagaa
ccaggaucag
agcgccaaga
gacgucaaug
acccuguaua
auuauaagac
augaugugcc
aucucucgcc
aaaaugagaa
aaaccuaagc
auagauuaca
gguguguaug
caugugaacg
gacccaugga
gaguggcaag
gacgucuucc
accgcuggcea
aaagcucacu
cuggacuccg
gauaacuccc
cgcagguacc
gguacacugc
caugcuuuag
aaauugaagg
guugacuggu
ccaggugaug
caucacuauc

ugucugcauc

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
3780
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ugaaucccgg
gcaucauugg
cacuugaaga
acaauccuua
aagccggaug
gagugauuau
uguauaagaa
uggucaaagg
cggagguuga
acgauaacaa
acaaagaucg
cagauguagc
cuaggagaga
augcagagcu
caagcgaugg
auauagcaga
uguauauccu
aagccuccac
gaguacagcg
ugccgaagua
caccgaaagu
acgagacucc
cacuuauaac
aagaagagga
aggcagacau
ccgacuuuga
gcggggeaac
gaccggugcc
gaacaccguc
caggcgugaa
cuagcagguc
uuacaagaga
cauacaucuu
cggugcuauc
ucgaccaaga
acagaagcag
uucugcaagg
ugcauccugu

caguggaagc

cggaaccugu
ugcuauagcg
gacggaaguu
caagcuuuca
ugcacccuca
aaaugcugcu
auucccggaa
ugcagcuaaa
aggugacaaa
uuacaaguca
acuaacccaa
cauauacugc
agcaguggag
ggugaggeug
caaaacuuuc
aauuaaugcc
cggagaaagc
accaccuagc
ccuaaaagcc
uagaaucacu
gccugeguau
ggagccaucg
cgaggaugag
uagcauaagu
ucacgggccg
uguggacagu
gucagccgag
ugcgceucga
acuugcaccc
uagggugauc
ggucucgaga
ggaguuugag
uuccuccgac
cgaaguggug
aaaagaagaa
auaccagucc
ccuagggcau
uccuuuguau

cuguaacgcc

gucagcauag
cggcaguuca
cuguuuguau
ucaaccuuga
uaucaugugg
aacagcaaag
agcuucgauu
cauaucauuc
caguuggcag
guagcgauuc
ucauugaacc
agggacaaga
gagauaugca
cauccgaaga
ucauauuugg
auguggcccg
augagcagua
acgcugccuu
ucacguccag
ggugugcaga
auucauccaa
gcagagaacc
accaggacua
uugcugucag
cccucuguau
uuauccauac
acuaacucuu
acaguauuca
agcagggccu
acuagagagg
accagccugg
gcguucguag
accggucaag
uuggagagga
uuacuacgca
aggaaggugsg
uauuugaagg
ucaucuagug

auguugaaag

guuaugguua
aguuuucccg
ucauugggua
ccaacauuua
ugcgagggga
gacaaccugg
uacagccgau
augccguagg
aggcuuauga
cacuguuguc
auuugcugac
aaugggaaau
uauccgacga
guucuuuggce
aagggaccaa
uugcaacgga
uuaggucgaa
gecuugugcau
aacaaauuac
agauccaaug
ggaaguaucu
aauccacaga
gaacgccuga
auggecccgac
cuagcucauc
uugacacccu
acuucgcaaa
ggaacccucce
gcucgagaac
agcucgaggc
ucuccaaccce
cacaacaaca
ggcauuuaca
ccgaauugga
agaaauuaca
agaacaugaa
cagaaggaaa
ugaaccgugce

agaacuuucc

168

cgecugacagg
gguaugcaaa
cgaucgcaag
uacagguucc
uauugccacg
€cggagggsgug
cgaaguagga
accaaacuuc
guccaucgcu
caccggcauc
agcuuuagac
gacucucaag
cucuucagug
uggaaggaag
guuucaccag
ggccaaugag
augccecguc
ccaugccaug
ugugugcuca
cucccagccu
cguggaaaca
ggggacaccu
gcegaucauc
ccaccaggug
cugguccauu
ggagggagcu
gaguauggag
acaucccgcu
cagccuaguu
gcuuaccceg
gccaggegua
augacgguuu
acaaaaauca
gauuucguau
guuaaauccc
agccauaaca
aguggagugc
cuuuucaagc

gacuguggcu

gccagcgaaa
ccgaaauccu
gcecguacge
agacuccacg
gccaccgaag
ugcggagege
aaagcgcgac
aacaaaguuu
aagauuguca
uuuuccggga
accacugaug
gaagcagugsg
acagaaccug
ggcuacagca
gcggccaagsyg
cagguaugca
gaagagucgsg
acuccagaaa
uccuuuccau
auauuguucu
ccaccgguag
gaacaaccac
aucgaagagg
cugcaagucg
ccucaugcau
agcgugacca
uuucuggcge
ccgecgeacaa
uccaccccge
ucacgcacuc
aauaggguga
gaugcggeug
guaaggcaaa
gceecgegece
acaccugcua
gcuagacgua
uaccgaaccc
cccaaggucg

ucuuacugua

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
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uuauuccaga
cugccaguuu
ccacaauacg
cugccacaaa
cggccuuuaa
uuaaagaaaa
aaggaccaaa
uaccaaugga
aacauacuga
cguaucugug
acauucauac
uccagccugg
acgccauggce
ugacgcugau
aauuuaaguu
ugaucaacau
ccgecuucau
auagaugcgce
aggccccuua
gaguugccga
agcacgacga
gcauccugag
ucauugugau
gcgeeccuau
acguggaaga
ugggcaacac
cuacuggagu
acaagaucau
agauuaaagu
ggaaccgegu
cceeecguegu
cccucaccua
ccuacaaagc
ccgacacuuu
gcguuuccaa
aguagacuuc
gcuaccugag
cuaguccgece
<210> 33

guacgaugcc
uugcccugea
aucggcagug
aagaaauugc
uguggaaugc
ccccaucagg
agcugcugcu
cagguuugua
agaacggccc
cggaauccac
acuguuugau
ggauuguguu
ucugaccgcg
ugaggceggeu
cggcgecaug
cgugaucgcc
cggcgacgac
caccuggcug
uuuuugegge
uccucugaag
cgauagacgu
cgagcugugc
ggcaaugacc
cacacuguac
gaaccccgga
aaagccuguu
guuuggcacu
gcuggauggce
aaaaggacag
gagagauauc
cggugugguc
caaggauauu
cgccaccaag
caucgucggc
guccaugcuu
caucauaguu
aggggecccu

aag

uauuuggaca
aagcugcgcea
ccuucagcga
aaugucacgc
uucaagaaau
cuuacugaag
cuuuuugcga
auggacuuaa
aagguacagg
cgagagcugg
augucggcug
cuggaaacug
uuaaugauuc
uucggcgaaa
augaaguccg
agccggguge
aauaucguga
aacauggaag
ggcuucaucc
cggcuguuca
agagcccugce
aaggcegugg
acacuggcca
ggeucuggeg
ccuaguggug
gagcucaucc
gcuuaccucg
agagccauga
gacaugcucu
acgaaacacu
aacaacgccg
guagugugca
gcaggcuacu
acucacuccg
cucagaauga
auggccauga

auaacucucu

ugguugacgsg
gcuuuccaaa
uccagaacac
aaaugagaga
augcguguaa
aaaacguggu
agacacauaa
agagagacgu
ugauccaggc
uuaggagauu
aagacuuuga
acaucgcguc
uggaagacuu
uuucaucaau
gcauguuucu
ugagagagag
agggcgugaa
ugaagaucau
ugugcgacag
agcugggaaa
acgaggaauc
aaagcagaua
gcagcgugaa
aaggcagagsg
ccccaccgac
uugacgggaa
ugccucguca
cagacaguga
cagacgcugc
uucgugauac
acguugggag
uggacggaga
guggaggagc
caggaggcaa
aggcacacgu
cuacucuagc

acggcuaacc

169

agcuucaugc
gaaacacucc
gcuccagaac
auugcccgua
uaaugaauau
aaauuacauu
uuugaauaug
gaaagugacu
ugccgauccg
aaaugcgguc
cgcuauuaua
guuugauaaa
agguguggac
acauuugccc
gacccuguuc
acugacagga
guccgacaag
cgacgecguc
cgugacaggce
accucuggcec
caccagaugg
cgagacagug
aagcuucagc
cagccuucug
cgacuugcaa
gacaguagcc
ucuuuucgea
cuacagagug
gcucauggug
agcaagaaug
acugauuuuc
caccaugccu
cguucucgece
uggaguugga
ugacccugaa
uagcaguguu

ugaauggacu

ugcuuagaca
uauuuggaac
guccuggcag
uuggauucgg
ugggaaacgu
accaaauuaa
uugcaggaca
ccaggaacaa
cuagcaacag
cugcuuccga
gccgageacu
agugaggacg
gcagagcugu
acuaaaacua
gugaacaccg
ucuccuugcg
cugauggccg
gugggcgaga
acagccugca
gcecgacgacg
aacagagugg
ggcaccagca
uaccuaaggg
acauguggcg
aagaugguca
aucuguugug
gagaaguaug
uuugaguuug
cuccaccgug
aagaaaggca
ucuggugagsg
agccucuuug
aaggacgees
uacugcucau
ccacaacacg
aaaucauuca

acgacauagu

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
8353
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211>
212>
<213>
<220>
223>

RNA

<400> 33

augggagcug
uccaucauca
gacaacgcua
accaacaccc
uucggagccce
cugaccacca
ggauacgcua
guggcucagg
uucggaagau
accgacuccu
caguucaacg
agggagcugu
accgcucaca
aagcccugga
ccacagauca
cccuccaaag
accgacccaa
cugccuggac
uucgaggegcsy
uucgaccugu
uacuacaccc
gcuaaggcua
gaggcugcug
uucuccaucc
acaaccaacg
gacgcucugg
gcuagaaccce
aacuacggcg
gacagauucg
ccugcucaca
gagguggccsy
gcecuggaca

2322

gacagagcuc
acaacuacua
ccagcggegg
agaacaacga
ugcuggccga
gaaacggaca
ccgecugagga
cugagagauu
gccaccugeu
acgccuacau
gcggaugecu
accagcugac
ucaccgugcc
ccecugguggu
agguguacgc
agggcaucuu
agaccgcuga
gcuucaccaa
acgugcccua
ccecuggeege
aguacagcgg
gguacaugau
cucacugcau
ccuaccugag
ugcagggcug
uggugecuggce
agaccaccag
gcgagacaca
ugaaggugac
ccecugguggg
ugaagcacga

acaccaccaa

Artificial Sequence

ccecugeuacc
caugcagcag
cuccaacgag
cugguucucc
caagaagacc
cacuaccucc
cuucgugucc
cuucaagacc
ggagcugccce
gagaaacgga
gcugguggceu
ccuguucccce
cuucguggga
caugguggug
caacaucgcu
cceuguggeu
cccagecuac
cuuccuggac
cgugaccacc
caagcacaug
caccaucaac
cgecuuacgec
ccacgcecgag
cgeugcugac
ggugugccug
cagcgecgge
cgecuggagag
ggugcagegsy
ccccaaggac
agcccugcug
gggcaaccug

ccccecaccgeu

Synthetic construct, 01 Manisa P1 pr
ORF)

ggcagccaga
uaccagaaca
ggaagcaccg
aagcuggcca
gaggagacaa
accacccaga
ggaccaaaca
caccuguucg
accgaccaca
ugggacgugsg
auggugcccg
caccaguuca
gugaaccggu
gceccacuga
ccaaccaacg
ugcagcgacg
ggcaaggugu
guggcugagsg
aagaccgacu
agcaacaccu
cugcacuuca
ccacccggaa
ugggacaccg
uacgcuuaca
uuccagauca
aaggacuucg
uccgcugacc
aggcagcaca
cagaucaacg
cggaccgcca
accugggugce

uaccauaagg

170

~ RNA coding sequence (SG

aucaguccgg
gcauggacac
acaccaccuc
gcagcgecuu
ccecugeugga
gcuccguggs
ccuccggecu
acugggugac
agggcgugua
aggugaccgc
agcugugcuc
ucaaccccag
acgaccagua
ccgugaacag
ugcacguggce
gauacggcgg
ucaacccacc
ccugcccaac
ccgacagagu
uccuggecgg
uguucaccgg
uggagccccece
gccugaacag
ccgeeuccga
cccacggcaa
agcugaggcu
cagugaccgc
ccgacguguc
ugcuggaccu
ccuacuacuu
ccaacggagc

ccccacugac

caacaccggc
ccagcugggc
cacccacacc
cagcggceug
ggaccggauc
agugaccuac
ggagacaagg
cagcgaccca
cggcagceug
ugugggaaac
cauccagaag
aaccaacaug
caaggugcac
cgagggagcec
uggagaguuc
ccuggugacc
ccggaacaug
cuuccugcac
gcuggeccag
ccuggeccag
accaaccgac
aaagaccccu
caaguucacc
caccgecugag
ggcugacggce
gceecguggac
caccguggag
cuucauccug
gaugcagacc
cgccgaccug
uccugaggcu
ccggeuggec

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
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cugcccuaca
ggcgacggea
agagcccugce
cuguacagga
gaccaggcca
cugcugaagc
cgcagcaacu
210> 34
211>
212>
213>
220>
223>

RNA

8848

ccgeeccaca
ccguggecaa
ccaccagecuu
ugaagagagc
gacacaagca
uggeccggega
ucuccaagcu

ccgecgugeug geccaccgugu
cgugcgggge gaccugeags
caacuacggc gccaucaagg
cgagacauac ugccccaggce
gaagaucgug gcccccguga
cguggagucc aacccuggac

gguggagaca aucaaccagu

Artificial Sequence

Synthetic construct, nsP1-4-STING pr

SGP _VEEVrep-nsP4[STING]

<400> 34

augggcgecy
uugacaucga
agguagaagc
uggcuucaaa
gugcgececge
gugcggaaga
aaauaacuga
cugaccugga
aagucgcugu
ccaauaaggg
agaacuuggc
cggcucguaa
ccauucuuag
ccaucuacca
uacguggcaa
ucguuaaaag
cgaugcaccg
ucucuuuucc
uggcaacaga
uagucgucaa
uaguggccca
ggccacuagg
acaagauaac

auuuccacuc

caugagagaa
ggaagacagc
caagcagguc
acugaucgaa
ccgcagaaug
uccggacaga
uaaggaauug
aacugagacu
uuaccaggau
aguuagaguc
uggagcauau
cauaggccua
aaagaaguau
cgagaagagsg
gcaaaauuac
aauagcuauc
cgagggauuc
cgugugcacg
ugucagugcg
cggucgcacc
ggcauuugcu
acuacgagau
aucuauuuau

auucgugeug

gceccagacca auuaccuacce
ccauuccuca gagcuuugca
acugauaaug accaugcuaa
acggaggugg acccauccga
uauucuaagc acaaguauca
uuguauaagu augcaacuaa
gacaagaaaa ugaaggagcu
augugccucc acgacgacga
guauacgcgg uugacggacce
gccuacugga uaggeuuuga
ccaucauacu cuaccaacug
ugcagcucug acguuaugga
uugaaaccau ccaacaaugu
gacuuacuga ggagcuggca
acaugucggu gugagacuau
aguccaggcece uguaugggaa
uugugcugea aagugacaga
uaugugccag cuacauugug
gacgacgcge aaaaacugcu
cagagaaaca ccaauaccau
aggugggceaa aggaauauaa
agacaguuag ucauggggug
aagcgecegg auacccaaac

cccaggauag gcaguaacac

171

acaacggcaa
ugcuggeeca
ccaccagagu
cccugeugge
agcagcugcu
ccuucuucuu

ga

ORF, and

caaaauggag
gcggageuuc
ugccagagcg
cacgauccuu
uuguaucugu
gcugaagaaa
cgecgecguc
gucgugucgc
gacaagucuc
caccaccccu
ggccgacgaa
gcggucacgu
ucuauucucu
ccugcegucu
aguuaguugc
gccuucaggce
cacauugaac
ugaccaaaug
gguugggeuc
gaaaaauuac
ggaagaucaa
uuguugggeu
caucaucaaa

auuggagauc

cugcaaguac
gaaggcugcu
gaccgageug
cauccaccca
gaacuucgac

cagcgacgug

aaaguucacg
ccgcaguuug
uuuucgeauc
gacauuggaa
ccgaugagau
aacuguaagg
augagcgacc
uacgaagggc
uaucaccaag
uuuauguuua
accguguuaa
agagggaugu
guuggcucga
guauuucacu
gacggguacg
uaugcugcua
ggggagages
acuggcauac
aaccagcgua
cuuuugcecg
gaagaugaaa
uuuagaaggc
gugaacagcg
gggcugagaa

1980
2040
2100
2160
2220
2280
2322

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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caagaaucag
acguacaaga
ugcgegeagce
ucgacuugau
agguuaccag
cuguacucaa
uaacacacuc
ugccagaggsg
uuguguacaa
gagcgecugaa
aauaccugua
ggcucacagg
cacgaccagc
gcaagucugg
aagaaaacug
ccagaacugu
uugacgaagc
cuaaaaaggc
ugaaagugca
guugcacuaa
cgacgaaucc
aggacgaucu
aaggcaacga
ccguucggua
uccuacugac
uaaaaacacu
cagagcauga
agaauaaggc
uagacaugac
cagcagagau
gucuauuuuc
cgucgccuaa
cacaacugcc
gcaauuauga
uccuccacca
gcagaacugu
ugucagaccg
ugcccaaaua

agcaguguga

gaaaauguua
agcuaagugc
ucuaccaccu
guuacaagag
cuacgcugge
gagugaaaaa
uggccgaaaa
acaugcaaua
cgaacgugag
cacugaugaa
cgacaucgac
cgagcuggug
cgecuccuuac
caucauuaaa
ugcagaaauu
ggacucagug
uuuugecuugu
agugcucugce
uuuuaaccac
aucugugacu
gaaagagacu
cauucucacu
aauaaugacg
caaggugaau
ccgecacggag
gacugccaag
ugccaucaug
aaacgugugu
cacugaacaa
aguauugaac
ugcacccacu
cauguacggg
ucgggcaguu
uccgecgeaua
uaaugaacac
ccuggugguc
gcecugaggeu
ugacauaaua

agaccaugcc

gaggagcaca
gcagccegaug
uuggcagcug
gcugggsccey
gaggacaaga
uuaucuugca
gggcguuaug
cceguccagg
uucguaaaca
gaauauuaca
aggaaacagu
gauccucccu
caaguaccaa
agcgcaguca
auaagggacg
cucuugaaug
caugcaggua
ggggauccca
gagauuugca
ucggucgucu
aagauuguga
uguuucagag
gcagcugccu
gaaaauccuc
gaccgcaucg
uacccuggga
aggcacaucu
ugggccaagsy
uggaacacug
caacuaugcg
guuccguuau
cugaauaaag
gccacuggaa
aaccuaguac
ccacagagug
ggggaaaagu
accuucagag
uuuguuaaug

autaagcuua

aggagccguc
aggcuaagga
auguugagga
gcucagugga
ucggecucuua
uccacccucu
ccguggaace
acuuucaagc
gguaccugca
aaacugucaa
gcgucaagaa
uccaugaauu
ccauaggggu
ccaaaaaaga
ucaagaaaau
gaugcaaaca
cucucagagc
aacagugcegg
cacaagucuu
caaccuuguu
uugacacuac
ggugggugaa
cucaagggcu
uguacgcacc
uguggaaaac
auuucacugc
uggagagacc
cuuuagugcec
uggauuauuu
ugagguucuu
ccauuaggaa
aagugguccg
gagucuauga
cuguaaacag
acuuuucuuc
uguccgucce
cucggeugga
ugaggacccce

gcauguugac

172

accucucauu
ggugcgugaa
gceccacucug
gacaccucgu
cgecugugeuu
cgcugaacaa
auaccauggu
ucugagugaa
ccauauugcc
gcccagegag
agaacuaguc
cgccuacgag
guauggcgug
ucuaguggug
gaaagggeug
ccecguagag
gcucauagcc
uuuuuuuaac
ccacaaaagc
uuacgacaaa
cggcaguacce
gcaguugcaa
gacccguaaa
caccucagaa
acuagccggce
cacgauagag
ggacccuacce
ggugcugaag
ugaaacggac
uggacucgau
uaaucacugg
ucagcucucu
caugaacacu
aagacugccu
auucgucagc
aggcaaaaug
uuuaggcauc
auauaaauac

caagaaagcu

accgccegagg
gccgaggagu
gaagccgaug
ggcuugauaa
ucuccgcagg
gucauaguga
aaaguagugg
agugccacca
acacauggag
cacgacggcg
acugggcuag
agucugagaa
ccaggaucag
agcgccaaga
gacgucaaug
acccuguaua
auuauaagac
augaugugcc
aucucucgcc
aaaaugagaa
aaaccuaagc
auagauuaca
gguguguaug
caugugaacg
gacccaugga
gaguggcaag
gacgucuucc
accgcuggcea
aaagcucacu
cuggacuccg
gauaacuccc
cgcagguacc
gguacacugc
caugcuuuag
aaauugaagg
guugacuggu
ccaggugaug
caucacuauc

ugucugcauc

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
3780
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ugaaucccgg
gcaucauugg
cacuugaaga
acaauccuua
aagccggaug
gagugauuau
uguauaagaa
uggucaaagg
cggagguuga
acgauaacaa
acaaagaucg
cagauguagc
cuaggagaga
augcagagcu
caagcgaugg
auauagcaga
uguauauccu
aagccuccac
gaguacagcg
ugccgaagua
caccgaaagu
acgagacucc
cacuuauaac
aagaagagga
aggcagacau
ccgacuuuga
gcggggeaac
gaccggugcc
gaacaccguc
caggcgugaa
cuagcagguc
uuacaagaga
cauacaucuu
cggugcuauc
ucgaccaaga
acagaagcag
uucugcaagg
ugcauccugu

caguggaagc

cggaaccugu
ugcuauagcg
gacggaaguu
caagcuuuca
ugcacccuca
aaaugcugcu
auucccggaa
ugcagcuaaa
aggugacaaa
uuacaaguca
acuaacccaa
cauauacugc
agcaguggag
ggugaggeug
caaaacuuuc
aauuaaugcc
cggagaaagc
accaccuagc
ccuaaaagcc
uagaaucacu
gccugeguau
ggagccaucg
cgaggaugag
uagcauaagu
ucacgggccg
uguggacagu
gucagccgag
ugcgceucga
acuugcaccc
uagggugauc
ggucucgaga
ggaguuugag
uuccuccgac
cgaaguggug
aaaagaagaa
auaccagucc
ccuagggcau
uccuuuguau

cuguaacgcc

gucagcauag
cggcaguuca
cuguuuguau
ucaaccuuga
uaucaugugg
aacagcaaag
agcuucgauu
cauaucauuc
caguuggcag
guagcgauuc
ucauugaacc
agggacaaga
gagauaugca
cauccgaaga
ucauauuugg
auguggcccg
augagcagua
acgcugccuu
ucacguccag
ggugugcaga
auucauccaa
gcagagaacc
accaggacua
uugcugucag
cccucuguau
uuauccauac
acuaacucuu
acaguauuca
agcagggccu
acuagagagg
accagccugg
gcguucguag
accggucaag
uuggagagga
uuacuacgca
aggaaggugsg
uauuugaagg
ucaucuagug

auguugaaag

guuaugguua
aguuuucccg
ucauugggua
ccaacauuua
ugcgagggga
gacaaccugg
uacagccgau
augccguagg
aggcuuauga
cacuguuguc
auuugcugac
aaugggaaau
uauccgacga
guucuuuggce
aagggaccaa
uugcaacgga
uuaggucgaa
gecuugugcau
aacaaauuac
agauccaaug
ggaaguaucu
aauccacaga
gaacgccuga
auggecccgac
cuagcucauc
uugacacccu
acuucgcaaa
ggaacccucce
gcucgagaac
agcucgaggc
ucuccaaccce
cacaacaaca
ggcauuuaca
ccgaauugga
agaaauuaca
agaacaugaa
cagaaggaaa
ugaaccgugce

agaacuuucc

173

cgecugacagg
gguaugcaaa
cgaucgcaag
uacagguucc
uauugccacg
€cggagggsgug
cgaaguagga
accaaacuuc
guccaucgcu
caccggcauc
agcuuuagac
gacucucaag
cucuucagug
uggaaggaag
guuucaccag
ggccaaugag
augccecguc
ccaugccaug
ugugugcuca
cucccagccu
cguggaaaca
ggggacaccu
gcegaucauc
ccaccaggug
cugguccauu
ggagggagcu
gaguauggag
acaucccgcu
cagccuaguu
gcuuaccceg
gccaggegua
augacgguuu
acaaaaauca
gauuucguau
guuaaauccc
agccauaaca
aguggagugc
cuuuucaagc

gacuguggcu

gccagcgaaa
ccgaaauccu
gcecguacge
agacuccacg
gccaccgaag
ugcggagege
aaagcgcgac
aacaaaguuu
aagauuguca
uuuuccggga
accacugaug
gaagcagugsg
acagaaccug
ggcuacagca
gcggccaagsyg
cagguaugca
gaagagucgsg
acuccagaaa
uccuuuccau
auauuguucu
ccaccgguag
gaacaaccac
aucgaagagg
cugcaagucg
ccucaugcau
agcgugacca
uuucuggcge
ccgecgeacaa
uccaccccge
ucacgcacuc
aauaggguga
gaugcggeug
guaaggcaaa
gceecgegece
acaccugcua
gcuagacgua
uaccgaaccc
cccaaggucg

ucuuacugua

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
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uuauuccaga
cugccaguuu
ccacaauacg
cugccacaaa
cggccuuuaa
uuaaagaaaa
aaggaccaaa
uaccaaugga
aacauacuga
cguaucugug
acauucauac
uccagccugg
acgccauggc
ugacgcugau
aauuuaaguu
ugaucaacau
ccgecuucau
auagaugcgc
aggcccecuua
gaguugccga
agcacgacga
gcauccugag
ucauugugau
gcgeccecuau
acguggaaga
gaggacacgsg
ggggacuggsg
ugcagcuggg
acagcagaua
gaagaggcege
gcecuccuuu
uggggeugaa
cuguggcuca
agcugcaggc
ugucccagag
uggcecgaucce
gcaucaagga
ccggaacaug

acucucaggc

guacgaugcc
uugcccugea
aucggcagug
aagaaauugc
uguggaaugc
ccccaucagg
agcugcugcu
cagguuugua
agaacggccc
cggaauccac
acuguuugau
ggauuguguu
ucugaccgcg
ugaggcggeu
cggcgecaug
cgugaucgcc
cggcgacgac
caccuggcug
uuuuugegge
uccucugaag
cgauagacgu
cgagcugugc
ggcaaugacc
cacacuguac
gaaccccgga
cgcccagaaa
agagccuccu
acugcugcug
caggggcagc
ucugcugcug
cacauggaug
aggccuggeu
cggceuggec
cagaaucaga
acuguacauc
uaacauccgg
cagaguguac
cgugcuggaa

cggeuucage

uauuuggaca
aagcugcgcea
ccuucagcga
aaugucacgc
uucaagaaau
cuuacugaag
cuuuuugcga
auggacuuaa
aagguacagg
cgagagcugg
augucggcug
cuggaaacug
uuaaugauuc
uucggcgaaa
augaaguccg
agccggguge
aauaucguga
aacauggaag
ggcuucaucc
cggcuguuca
agagcccugce
aaggccgugsy
acacuggcca
ggeucuggeg
ccuccucaca
gcugcucugg
gagcacacac
aacggcgugu
uacuggcgga
cuguccaucu
cuggcucugc
ccugcugaaa
ugguccuacu
accuacaacc
cugcugccuc
uuucuggaca
agcaacagca
uaugccacac

cgcgaggaua

ugguugacgsg
gcuuuccaaa
uccagaacac
aaaugagaga
augcguguaa
aaaacguggu
agacacauaa
agagagacgu
ugauccaggc
uuaggagauu
aagacuuuga
acaucgcguc
uggaagacuu
uuucaucaau
gcauguuucu
ugagagagag
agggcgugaa
ugaagaucau
ugugcgacag
agcugggaaa
acgaggaauc
aaagcagaua
gcagcgugaa
aaggcagagg
gcucucugcea
uucugcuguc
ugagauaccu
guucucuggce
cagucagagc
acuucuacua
ugggcecuguc
ucucugecgu
acaucggaua
agcacuacaa
uggacugugg
agcugccuca
ucuacgagcu
cucugcagac

ugcuggaaca

174

agcuucaugc
gaaacacucc
gcuccagaac
auugcccgua
uaaugaauau
aaauuacauu
uuugaauaug
gaaagugacu
ugccgauccg
aaaugcgguc
cgcuauuaua
guuugauaaa
agguguggac
acauuugccc
gacccuguuc
acugacagga
guccgacaag
cgacgecguc
cgugacaggc
accucuggcc
caccagaugg
cgagacagug
aagcuucagc
cagccuucug
cccuagcauc
ugccugecug
ggugcugcac
cgaggaacug
uugucugggce
cagccugccu
ucaggcucug
gugcgagaag
ccugagacug
caaccugcug
cgugccagac
gcagacaggc
gcuggaaaac
ccuguucgcec

ggccaageug

ugcuuagaca
uauuuggaac
guccuggcag
uuggauucgg
ugggaaacgu
accaaauuaa
uugcaggaca
ccaggaacaa
cuagcaacag
cugcuuccga
gccgageacu
agugaggacsg
gcagagcugu
acuaaaacua
gugaacaccg
ucuccuugcg
cugauggccg
gugggcgaga
acagccugca
gcecgacgacg
aacagagugg
ggcaccagca
uaccuaaggg
acauguggcg
ccuuguccua
guuacacugu
cuggcuucuc
agacacaucc
ugcccucuua
aacgcugugg
aauauccugc
ggcaacuucu
auccugccug
agaggcgcug
aaccugucua
gaucacgccg
ggccagegag
augagccagu

uucugcagga

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
8400
8460
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cccucgagga
accaagagcc
gacaagaaga
ccagcaccau
ugagaaccga
guguuaaauc
ggacuacgac
<210> 35

211>
212>
213>
220>
223>
<400> 35

augggcgecsy
uugacaucga

RNA

agguagaagc
uggcuucaaa
gugcgececge
gugcggaaga
aaauaacuga
cugaccugga
aagucgcugu
ccaauaaggg
agaacuuggc
cggccagaaa
gcauccugcg
ccaucuacca
ugagaggcaa
uggucaagcg
ccaugcacag
uguccuuucc
uggccaccga
ucguggucaa
ugguggccca
ggcececuggs
acaagaucac
acuuccacag

cccggaucag

7561

cauccuggceu
ugccgacgac
gaaagaggaa
gucucaagaa
cuucagcuga
auucagcuac

auagucuagu

caugagagaa
ggaagacagc
caagcagguc
acugaucgaa
ccgcagaaug
uccggacaga
uaaggaauug
aacugagacu
uuaccaggau
aguuagaguc
uggagcauau
caucggccug
gaagaaguac
cgagaagagsg
gcagaacuac
gaucgccauu
agaaggcuuu
uguguguacc
cgugucagcc
cggcagaacc
ggccuuugece
ccugagagau
cagcaucuac
cuucgugcug

aaagaugcug

gaugcuccag
agcagcuuua
gucaccgucg
cccgaacuge
acuuccauca
cugagaggesg
ccgccaag

Artificial Sequence

gcccagacca
ccauuccuca
acugauaaug
acggaggugsy
uauucuaagc
uuguauaagu
gacaagaaaa
augugccucc
guauacgcgg
gccuacugga
ccaucauacu
ugcagcagcg
cugaagccua
gaccugcugce
accuguagau
ucuccuggcc
cuguguugca
uaugugcccg
gacgaugccc
cagcggaaca
agaugggcca
agacaacugg
aagcggeceeg
ccucggaucg

gaagaacaca

agagccagaa
gccugageca
gcagccugaa
ugaucuccgg
uaguuauggc

ccccuauaac

Synthetic construct, C12 nsP1-4 ORF,

auuaccuacc
gagcuuugea
accaugcuaa
acccauccga
acaaguauca
augcaacuaa
ugaaggagcu
acgacgacga
uugacggacc
uaggcuuuga
cuaccaacug
acgugaugga
gcaacaacgu
ggagcuggcea
gcgagacaau
uguacggcaa
aagugaccga
ccacacugug
agaaacugcu
ccaacaccau
aagaguacaa
ucaugggeug
acacacagac
gcagcaacac

aagagcccuc

175

caacugcaga
agaggugcug
aaccagcgcc
cauggaaaag
caugacuacu

ucucuacggc

and SGP

caaaauggag
gcggageuuc
ugccagagceg
cacgauccuu
uuguaucugu
gcugaagaaa
cgecgecguc
gucgugucgce
gacaagucuc
caccaccccu
ggccgacgaa
acggucuaga
gcuguucage
ucugccuucc
cguguccugc
gcecuucugge
cacacugaac
cgaucagaug
cgugggccug
gaagaacuac
agaggaucaa
cugcugggec
caucaucaaa
acuggaaauc

uccacugauc

cugaucgccu
agacaccuga
gugccuagea
cceceugeeuc
cuagcuagca

uaaccugaau

aaaguucacg
ccgcaguuug
uuuucgeauc
gacauuggaa
ccgaugagau
aacuguaagg
augagcgacc
uacgaagggc
uaucaccaag
uuuauguuua
accguguuaa
cggggcauga
gugggcagca
guguuucacc
gacggcuacg
uaugccgceca
g8Cgagceges
acaggcauuc
aaccagagaa
cugcugcecug
gaggacgagc
uucagaaggc
gugaacagcg
ggccugegega
accgccegagg

8520
8580
8640
8700
8760
8820
8848

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
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augugcaaga
ugagagccgce
uggaccugau
aagucaccag
cugugcugaa
ucacacacag
ugccugaggs
ucguguacaa
gagcccugaa
aguaccugua
gacugacagg
ccagaccugc
gcaagagegs
aagagaacug
ccagaaccgu
ucgaugaggc
ccaagaaagc
ugaaggugca
ggugcaccaa
cgacaaaccc
aggacgaucu
agggcaacga
ccgugeggua
uccugcugac
ucaagacccu
ccgagcacga
agaacaaggc
ucgauaugac
cugccgagau
gccuguuuag
ccucuccuaa
cacaacugcc
gcaauuauga
uccuccacca
gcagaacugu
ugucagaccg
ugcccaaaua
agcaguguga

ugaaucccgg

ggccaaaugu
acuuccuccu
gcuucaagaa
cuacgcecgge
gucugagaag
cggccggaag
acacgcuauu
cgagcgcgag
uaccgacgaa
cgacaucgac
cgaacuggug
cgecuccuuac
caucauuaag
cgccgagauc
ggauagcgug
cuucgecuge
cgugcugugc
cuucaaccac
gagcgugacc
caaagagacu
gauccugacc
gaucaugacc
caaagugaau
caggaccgag
gacagccaag
ugccauuaug
caacgugugc
caccgagcag
cgugcugaau
cgecuccuacc
uauguacggc
ucgggcaguu
uccgcgcaua
uaaugaacac
ccuggugguc
gccugaggceu
ugacauaaua
agaccaugcc

cggaaccugu

gcegeegacg
cuggccgeceg
gceggegeug
gaggacaaga
cugagcugca
ggcagauaug
ccagugcagg
uucgugaaca
gaguacuaca
agaaagcagu
gauccuccau
caggugccaa
agcgeeguga
auccgggacg
cugcugaacg
caugccggaa
ggcgacccua
gagaucugca
agcguggugu
aagaucguca
ugcuucagag
gcugcegeuu
gagaacccuc
gaccggaucg
uaucccggcea
cggcacaucc
ugggcuaaag
uggaauaccg
cagcugugceg
gugccucuga
cugaacaaag
gccacuggaa
aaccuaguac
ccacagagug
ggggaaaagu
accuucagag
uuuguuaaug
auuaagcuua

gucagcauag

aggcuaaaga
auguugaaga
gcagcgugega
ucggaucuua
uucacccacu
ccguggaacc
acuuucaggc
gauaccugca
agaccgugaa
gcgugaagaa
uccacgaguu
caaucggagu
ccaaaaagga
ugaagaagau
gaugcaagca
cacugagagc
agcagugugg
cccagguguu
cuacccuguu
ucgacaccac
gcugggucaa
cucagggacu
uguacgcccce
uguggaaaac
acuucaccgc
uggaacggcc
ccecuggugec
uggacuacuu
ugcgguucuu
gcauccggaa
aaguugugcg
gagucuauga
cuguaaacag
acuuuucuuc
uguccguccce
cucggeugga
ugaggacccc
gcauguugac

guuaugguua

176

agugcgcgaa
acccacucug
aacaccuaga
ugccgugcug
ggccgagceaa
uuaucacggce
ccugagcgag
ccacauugcc
gcccagegag
agagcugguc
ugccuacgag
guauggcgug
ccugguggug
gaagggccuc
cceccguggaa
acugaucgcc
cuucuucaau
ccacaagagc
cuacgacaag
cggcuccacc
gcagcugcag
gaccagaaaa
uaccuccgag
acuggeuggc
cacaaucgag
cgauccuacc
agugcugaaa
cgagacagac
cggccuggau
caaccacugg
gcagcugagce
caugaacacu
aagacugccu
auucgucagc
aggcaaaaug
uuuaggecauc
auauaaauac
caagaaagcu

cgcugacagg

gccgaggaac
gaagccgacg
ggacugauca
agcccucagg
gugaucguga
aagguggugsg
ucugccacca
acacacggcg
cacgacggceg
accggeuugg
agccugagaa
ccaggcucug
uccgccaaga
gacgugaacg
acccuguaca
aucaucagac
augaugugcc
aucagcagac
aagaugcgga
aagccuaagc
aucgacuaca
ggcguguacsg
caugugaaug
gaccccugga
gaauggcagsg
gauguguucc
accgceggea
aaggcccacu
cuggauagcg
gacaacagcc
agaagguacc
gguacacugc
caugcuuuag
aaauugaagg
guugacuggu
ccaggugaug
caucacuauc
ugucugcauc

gccagcgaaa

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
3780
3840
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gcaucauugg
cacuugaaga
acaauccuua
aagccggaug
gagugauuau
uguauaagaa
uggucaaagg
cggagguuga
acgauaacaa
acaaagaucg
cagauguagc
cuaggagaga
augcagagcu
caagcgaugg
auauagcaga
uguauauccu
aagccuccac
gaguacagcg
ugccgaagua
caccgaaagu
acgagacucc
cacuuauaac
aagaagagga
aggcagacau
ccgacuuuga
gegggecaac
gaccggugcc
gaacaccguc
caggcgugaa
cuagcagguc
uuacaagaga
cauacaucuu
cggugcuauc
ucgaccaaga
acagaagcag
uucugcaagg
ugcauccugu
caguggaagc

uuauuccaga

ugcuauagcg
gacggaaguu
caagcuuuca
ugcacccuca
aaaugcugcu
auucccggaa
ugcagcuaaa
aggugacaaa
uuacaaguca
acuaacccaa
cauauacugc
agcaguggag
ggugaggeug
caaaacuuuc
aauuaaugcc
cggagaaagc
accaccuagc
ccuaaaagcc
uagaaucacu
gccugeguau
ggagccaucg
cgaggaugag
uagcauaagu
ucacgggccg
uguggacagu
gucagccgag
ugcgcecucga
acuugcaccc
uagggugauc
ggucucgaga
ggaguuugag
uuccuccgac
cgaaguggug
aaaagaagaa
auaccagucc
ccuagggcau
uccuuuguau
cuguaacgcc

guacgaugcc

cggcaguuca
cuguuuguau
ucaaccuuga
uaucaugugg
aacagcaaag
agcuucgauu
cauaucauuc
caguuggcag
guagcgauuc
ucauugaacc
agggacaaga
gagauaugca
cauccgaaga
ucauauuugg
auguggcccg
augagcagua
acgcugccuu
ucacguccag
ggugugcaga
auucauccaa
gcagagaacc
accaggacua
uugcugucag
cccucuguau
uuauccauac
acuaacucuu
acaguauuca
agcagggccu
acuagagagg
accagccugg
gcguucguag
accggucaag
uuggagagga
uuacuacgca
aggaaggugsg
uauuugaagg
ucaucuagug
auguugaaag

uauuuggaca

aguuuucccg
ucauugggua
ccaacauuua
ugcgagggga
gacaaccugg
uacagccgau
augccguagg
aggcuuauga
cacuguuguc
auuugcugac
aaugggaaau
uauccgacga
guucuuuggce
aagggaccaa
uugcaacgga
uuaggucgaa
gecuugugeau
aacaaauuac
agauccaaug
ggaaguaucu
aauccacaga
gaacgccuga
auggecccgac
cuagcucauc
uugacacccu
acuucgcaaa
ggaacccucce
gcucgagaac
agcucgaggc
ucuccaaccce
cacaacaaca
ggcauuuaca
ccgaauugga
agaaauuaca
agaacaugaa
cagaaggaaa
ugaaccgugce
agaacuuucc

ugguugacgg

177

gguaugcaaa
cgaucgcaag
uacagguucc
uauugccacg
€cggagggsgug
cgaaguagga
accaaacuuc
guccaucgcu
caccggcauc
agcuuuagac
gacucucaag
cucuucagug
uggaaggaag
guuucaccag
ggccaaugag
augccecguc
ccaugccaug
ugugugcuca
cucccagccu
cguggaaaca
ggggacaccu
gcecgaucauc
ccaccaggug
cugguccauu
ggagggagcu
gaguauggag
acaucccgcu
cagccuaguu
gcuuaccceg
gccaggecgua
augacgguuu
acaaaaauca
gauuucguau
guuaaauccc
agccauaaca
aguggagugc
cuuuucaagc
gacuguggcu

agcuucaugc

ccgaaauccu
gceecguacge
agacuccacg
gccaccgaag
ugcggagcge
aaagcgcgac
aacaaaguuu
aagauuguca
uuuuccggga
accacugaug
gaagcagugsg
acagaaccug
ggcuacagca
gcggccaagsyg
cagguaugca
gaagagucgsg
acuccagaaa
uccuuuccau
auauuguucu
ccaccgguag
gaacaaccac
aucgaagagg
cugcaagucg
ccucaugcau
agcgugacca
uuucuggcge
ccgecgeacaa
uccaccccge
ucacgcacuc
aauaggguga
gaugcggeug
guaaggcaaa
gceecgegece
acaccugcua
gcuagacgua
uaccgaaccc
cccaaggucg
ucuuacugua

ugcuuagaca

3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
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cugccaguuu
ccacaauacg
cugccacaaa
cggccuuuaa
uuaaagaaaa
aaggaccaaa
uaccaaugga
aacauacuga
cguaucugug
acauucauac
uccagccugg
acgccauggce
ugacgcugau
aauuuaaauu
ucauuaacau
cagcauucau
acaggugcgce
aagcgeccuua
guguggeaga
aacaugauga
guauucuuuc
ucauaguuau

gggceccuau

g
<210>

211>
212>
213>
220>
223>
<400> 36
augggcgecy
uugacaucga

36

RNA

agguagaagc
uggcuucaaa
gugcgececge
gugcggaaga
aaauaacuga

cugaccugga

7561

uugcccugea
aucggcagug
aagaaauugc
uguggaaugc
ccccaucagg
agcugcugcu
cagguuugua
agaacggccc
cggaauccac
acuguuugau
ggauuguguu
ucugaccgcg
ugaggcggeu
cggagccaug
uguaaucgca
uggagaugac
caccugguug
uuucugugga
cccccuaaaa
ugacaggaga
agagcugugc
ggccaugacu

aacucucuac

caugagagaa
ggaagacagc
caagcagguc
acugaucgaa
ccgcagaaug
uccggacaga
uaaggaauug

aacugagacu

aagcugcgcea
ccuucagcga
aaugucacgc
uucaagaaau
cuuacugaag
cuuuuugcga
auggacuuaa
aagguacagg
cgagagcugg
augucggcug
cuggaaacug
uuaaugauuc
uucggcgaaa
augaaaucug
agcagagugu
aauaucguga
aauauggaag
ggguuuauuu
aggcuguuua
agggcauugc
aaggcaguag
acucuagcua

ggcuaaccug

Artificial Sequence

gcccagacca
ccauuccuca
acugauaaug
acggaggugsg
uauucuaagc
uuguauaagu
gacaagaaaa

augugccucce

gecuuuccaaa
uccagaacac
aaaugagaga
augcguguaa
aaaacguggu
agacacauaa
agagagacgu
ugauccaggc
uuaggagauu
aagacuuuga
acaucgcguc
uggaagacuu
uuucaucaau
gaauguuccu
ugagagaacg
aaggagucaa
ucaagauuau
ugugugacuc
agcuuggcaa
augaagaguc
aaucaaggua
gcaguguuaa

aauggacuac

Synthetic construct, C13 nsP1-4 ORF,

auuaccuacc
gagcuuugea
accaugcuaa
acccauccga
acaaguauca
augcaacuaa
ugaaggagcu

acgacgacga

178

gaaacacucc
gcuccagaac
auugcccgua
uaaugaauau
aaauuacauu
uuugaauaug
gaaagugacu
ugccgauccg
aaaugcgguc
cgcuauuaua
guuugauaaa
agguguggac
acauuugccc
cacacuguuu
gcuaaccgga
aucggacaaa
agaugcugug
cgugaccgge
accucuggcea
aacacgcugg
ugaaaccgua
aucauucagc

gacauagucu

and SGP

caaaauggag
gcggageuuc
ugccagagceg
cacgauccuu
uuguaucugu
gcugaagaaa
cgecgecguc

gucgugucgce

uauuuggaac
guccuggcag
uuggauucgg
ugggaaacgu
accaaauuaa
uugcaggaca
ccaggaacaa
cuagcaacag
cugcuuccga
gccgageacu
agugaggacsg
gcagagcugu
acuaaaacua
gugaacacag
ucaccaugug
uuaauggcag
gugggcgaga
acagcgugcc
gcagacgaug
aaccgagugg
ggaacuucca
uaccugagag

aguccgccaa

aaaguucacg
ccgcaguuug
uuuucgcauc
gacauuggaa
ccgaugagau
aacuguaagg
augagcgacc

uacgaagggc

6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7561

60
120
180
240
300
360
420
480
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aagucgcugu
ccaauaaggg
agaacuuggc
cggccagaaa
gcauccugcg
ccaucuacca
ugagaggcaa
uggucaagcg
ccaugcacag
ugagcuuccce
uggccaccga
ucguggucaa
ugguggccca
ggcecceuggg
acaagaucac
acuuccacag
ccecggaucag
acgugcaaga
ugagagccgce
uggaccugau
aagucaccag
ccgugcugaa
ucacacacag
ugccagaggg
ucguguacaa
gagcccugaa
aguaccugua
gacugacagg
ccagaccagc
gcaagagegs
aagagaacug
ccagaaccgu
ucgacgaggc
ccaagaaagc
ugaaggugca
ggugcaccaa
cgacaaaccc
aggacgaccu

agggcaacga

uuaccaggau
aguuagaguc
uggagcauau
caucggccug
gaagaaguac
cgagaagagsg
gcagaacuac
gaucgccaua
agaaggcuuc
cgugugcacc
cgugagcgcec
cggcagaacc
ggccuucgece
ccugagagac
cagcaucuac
cuucgugcug
aaagaugcug
ggccaaaugce
acucccccca
gcuccaagaa
cuacgcecgge
aagcgagaag
cggccggaag
acacgcaauc
cgagcgcgag
caccgacgaa
cgacaucgac
cgaacuggug
cgcacccuac
caucauaaag
cgccgagauc
ggacagcgug
cuucgecuge
cgugcugugc
cuucaaccac
gagcgugacc
caaagagacc
gauccugacc

gaucaugacc

guauacgcgg
gccuacugga
ccaucauacu
ugcagcagcg
cugaagccca
gaccugcugce
accugcagau
agccceggece
cugugcugca
uacgugcccg
gacgacgccce
cagcggaaca
agaugggcca
agacaacugg
aagcggeceg
ccacggaucg
gaagaacaca
gcegeegacg
cuggccgeceg
gceggegeag
gaggacaaga
cugagcugca
ggcagauacg
ccagugcagg
uucgugaaca
gaguacuaca
agaaagcagu
gacccacccu
caggugccaa
agcgeeguga
auccgggacg
cugcugaacg
cacgccggaa
ggcgaccccea
gagaucugca
agcgugguga
aagaucguca
ugcuucagag

gcegecgeaa

uugacggacc
uaggcuuuga
cuaccaacug
acgugaugga
gcaacaacgu
ggagcuggca
gcgagacaau
uguacggcaa
aagugaccga
ccacacugug
agaaacugcu
ccaacaccau
aagaguacaa
ucaugggcug
acacacagac
gcagcaacac
aagagcccag
aggcaaaaga
acguagaaga
gcagcgugga
ucggaagcua
uccacccacu
ccguggaacc
acuuccaggc
gauaccugca
agaccgugaa
gcgugaagaa
uccacgaguu
caaucggagu
ccaaaaagga
ugaagaagau
gaugcaagca
cacugagagc
agcagugcgg
cccagguguu
gcacccuguu
ucgacaccac
gcugggucaa
gccagggacu

179

gacaagucuc
caccaccccu
ggccgacgaa
acggagcaga
gcuguucage
ccugcccage
cgugagcugc
gcccagegge
cacacugaac
cgaccagaug
cgugggceug
gaagaacuac
agaggaccaa
cugcugggcec
caucaucaaa
acuggaaauc
cccacugauc
agugcgcgaa
acccacccug
aacaccgaga
cgecgugeug
ggccgagceaa
cuaccacggc
ccugagcgag
ccacauagcc
gcccagegag
agagcugguc
cgccuacgag
guacggcgug
ccugguggug
gaagggccuc
ccecguggaa
acugaucgcc
cuucuucaac
ccacaagagc
cuacgacaag
cggcagcacc
gcagcugcag

gaccagaaaa

uaucaccaag
uuuauguuua
accguguuaa
cggggcauga
gugggcagca
guguuccacc
gacggcuacg
uacgccgcecea
g8Cgageceges
acaggcauac
aaccagagaa
cugcugccag
gaggacgagc
uucagaaggc
gugaacagcg
ggccugegga
accgccegagg
gccgaggaac
gaagccgacg
ggacugauca
agcccecagg
gugaucguga
aagguggugsg
agcgccacca
acacacggcg
cacgacggceg
accggccuag
agccugagaa
ccaggcagceg
agcgccaaga
gacgugaacg
acccuguaca
aucaucagac
augaugugcc
aucagcagac
aagaugcgga
aagccaaagc

aucgacuaca

ggeguguacg

540

600

660

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



CN 117083071 A

FF

5l %R

126/147 7

ccgugeggua
uccugcugac
ucaagacccu
ccgagceacga
agaacaaggc
ucgacaugac
gcgeecgagau
gcecuguucag
ccagcccaaa
cacaacugcc
gcaauuauga
uccuccacca
gcagaacugu
ugucagaccg
ugcccaaaua
agcaguguga
ugaaucccgg
gcaucauugg
cacuugaaga
acaauccuua
aagccggaug
gagugauuau
uguauaagaa
uggucaaagg
cggagguuga
acgauaacaa
acaaagaucg
cagauguagc
cuaggagaga
augcagagcu
caagcgaugg
auauagcaga
uguauauccu
aagccuccac
gaguacagcg
ugccgaagua
caccgaaagu
acgagacucc

cacuuauaac

caaagugaac
caggaccgag
gacagccaag
cgccauaaug
caacgugugce
caccgagcag
cgugcugaac
cgecacccace
cauguacggce
ucgggcaguu
uccgecgeaua
uaaugaacac
ccuggugguc
gcecugaggeu
ugacauaaua
agaccaugcc
cggaaccugu
ugcuauageg
gacggaaguu
caagcuuuca
ugcacccuca
aaaugcugcu
auucccggaa
ugcagcuaaa
aggugacaaa
uuacaaguca
acuaacccaa
cauauacugc
agcaguggag
ggugagggug
caaaacuuuc
aauuaaugcc
cggagaaagce
accaccuagc
ccuaaaagcc
uagaaucacu
gcecugeguau
ggagccaucg
cgaggaugag

gagaacccac
gaccggaucg
uaccccggea
cggcacaucc
ugggcaaaag
uggaacaccg
cagcugugceg
gugcceccuga
cugaacaaag
gccacuggaa
aaccuaguac
ccacagagug
ggggaaaagu
accuucagag
uuuguuaaug
auuaagcuua
gucagcauag
cggcaguuca
cuguuuguau
ucaaccuuga
uaucaugugg
aacagcaaag
agcuucgauu
cauaucauuc
caguuggcag
guagcgauuc
ucauugaacc
agggacaaga
gagauaugca
cauccgaaga
ucauauuugg
auguggccceg
augagcagua
acgcugccuu
ucacguccag
ggugugcaga
auucauccaa
gcagagaacc

accaggacua

uguacgcccce
uguggaaaac
acuucaccgc
uggaacggcc
ccecuggugec
uggacuacuu
ugcgguucuu
gcauccggaa
aagucgugcg
gagucuauga
cuguaaacag
acuuuucuuc
uguccguccce
cucggeugga
ugaggacccc
gcauguugac
guuaugguua
aguuuucccg
ucauugggua
ccaacauuua
ugcgaggegega
gacaaccugg
uacagccgau
augccguagg
aggcuuauga
cacuguuguc
auuugcugac
aaugggaaau
uauccgacga
guucuuuggce
aagggaccaa
uugcaacgga
uuaggucgaa
gcuugugcau
aacaaauuac
agauccaaug
ggaaguaucu
aauccacaga

gaacgccuga

180

caccagcgag
acuggcecggce
cacaaucgag
cgacccaacc
agugcugaaa
cgagacagac
cggceuggac
caaccacugg
gcagcugagce
caugaacacu
aagacugccu
auucgucagc
aggcaaaaug
uuuaggcauc
auauaaauac
caagaaagcu
cgcugacagg
gguaugcaaa
cgaucgcaag
uacagguucc
uauugccacg
€cggagggsgug
cgaaguagga
accaaacuuc
guccaucgcu
caccggcauc
agcuuuagac
gacucucaag
cucuucagug
uggaaggaag
guuucaccag
ggccaaugag
augccecguc
ccaugccaug
ugugugcuca
cucccagccu
cguggaaaca
ggggacaccu

gcecgaucauc

cacgugaacg
gaccccugga
gaauggcagg
gacguguucc
accgceggea
aaggcccaca
cuggacagcg
gacaacagcc
agaagguacc
gguacacugc
caugcuuuag
aaauugaagg
guugacuggu
ccaggugaug
caucacuauc
ugucugcauc
gccagcgaaa
ccgaaauccu
gcecguacge
agacuccacg
gccaccgaag
ugcggagcge
aaagcgcgac
aacaaaguuu
aagauuguca
uuuuccggga
accacugaug
gaagcagugsg
acagaaccug
ggcuacagca
gcggccaagyg
cagguaugca
gaagagucgsg
acuccagaaa
uccuuuccau
auauuguucu
ccaccgguag
gaacaaccac

aucgaagagg

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
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aagaagagga
aggcagacau
ccgacuuuga
gcggggceaac
gaccggugcec
gaacaccguc
caggcgugaa
cuagcagguc
uuacaagaga
cauacaucuu
cggugcuauc
ucgaccaaga
acagaagcag
uucugcaagg
ugcauccugu
caguggaagc
uuauuccaga
cugccaguuu
ccacaauacg
cugccacaaa
cggccuuuaa
uuaaagaaaa
aaggaccaaa
uaccaaugga
aacauacuga
cguaucugug
acauucauac
uccagccugg
acgccauggce
ugacgcugau
aauuuaaauu
ucauuaacau
cagcauucau
acaggugcgce
aagcgeccuua
guguggcaga
aacaugauga
guauucuuuc

ucauaguuau

uagcauaagu
ucacgggccg
uguggacagu
gucagccgag
ugcgceucga
acuugcaccc
uagggugauc
ggucucgaga
ggaguuugag
uuccuccgac
Ccgaaguggug
aaaagaagaa
auaccagucc
ccuagggcau
uccuuuguau
cuguaacgcc
guacgaugcc
uugcccugea
aucggcagug
aagaaauugc
uguggaaugc
ccccaucagg
agcugcugcu
cagguuugua
agaacggccc
cggaauccac
acuguuugau
ggauuguguu
ucugaccgcg
ugaggcggeu
cggagccaug
uguaaucgca
uggagaugac
caccugguug
uuucugugga
cccccuaaaa
ugacaggaga
agagcugugc

ggccaugacu

uugcugucag
cccucuguau
uuauccauac
acuaacucuu
acaguauuca
agcagggccu
acuagagagg
accagccugg
gcguucguag
accggucaag
uuggagagga
uuacuacgca
aggaaggugsg
uauuugaagg
ucaucuagug
auguugaaag
uauuuggaca
aagcugcgcea
ccuucagcga
aaugucacgc
uucaagaaau
cuuacugaag
cuuuuugcga
auggacuuaa
aagguacagg
cgagagcugg
augucggcug
cuggaaacug
uuaaugauuc
uucggcgaaa
augaaaucug
agcagagugu
aauaucguga
aauauggaag
ggguuuauuu
aggcuguuua
agggcauugc
aaggcaguag

acucuagcua

auggecccgac
cuagcucauc
uugacacccu
acuucgcaaa
ggaacccucce
gcucgagaac
agcucgaggc
ucuccaaccce
cacaacaaca
ggcauuuaca
ccgaauugga
agaaauuaca
agaacaugaa
cagaaggaaa
ugaaccgugce
agaacuuucc
ugguugacgg
gecuuuccaaa
uccagaacac
aaaugagaga
augcguguaa
aaaacguggu
agacacauaa
agagagacgu
ugauccaggc
uuaggagauu
aagacuuuga
acaucgcguc
uggaagacuu
uuucaucaau
gaauguuccu
ugagagaacg
aaggagucaa
ucaagauuau
ugugugacuc
agcuuggcaa
augaagaguc
aaucaaggua

gcaguguuaa

181

ccaccaggug
cugguccauu
ggagggagcu
gaguauggag
acaucccgeu
cagccuaguu
gcuuacceeg
gccaggegua
augacgguuu
acaaaaauca
gauuucguau
guuaaauccce
agccauaaca
aguggagugc
cuuuucaage
gacuguggcu
agcuucaugc
gaaacacucc
gcuccagaac
auugcccgua
uaaugaauau
aaauuacauu
uuugaauaug
gaaagugacu
ugccgauccg
aaaugcgguc
cgcuauuaua
guuugauaaa
agguguggac
acauuugccce
cacacuguuu
gcuaaccgga
aucggacaaa
agaugcugug
cgugaccgge
accucuggcea
aacacgcugg
ugaaaccgua

aucauucagc

cugcaagucg
ccucaugcau
agcgugacca
uuucuggcge
ccgecgeacaa
uccaccccge
ucacgcacuc
aauaggguga
gaugcggeug
guaaggcaaa
gceecgegece
acaccugcua
gcuagacgua
uaccgaaccc
cccaaggucg
ucuuacugua
ugcuuagaca
uauuuggaac
guccuggcag
uuggauucgg
ugggaaacgu
accaaauuaa
uugcaggaca
ccaggaacaa
cuagcaacag
cugcuuccga
gccgageacu
agugaggacg
gcagagcugu
acuaaaacua
gugaacacag
ucaccaugug
uuaauggcag
gugggcgaga
acagcgugcc
gcagacgaug
aaccgagugg
ggaacuucca

uaccugagag

5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
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gggceccuau aacucucuac ggecuaaccug aauggacuac gacauagucu aguccgecaa

g
<210>

211>
212>
213>
220>
223>
<400> 37

augggcgecsy
uugacaucga

37

RNA

agguagaagc
uggcuucaaa
gugecgeeege
gugcggaaga
aaauaacuga
cugaccugga
aagucgcugu
ccaauaaggg
agaacuuggc
cggcucguaa
ccauucuuag
ccaucuacca
uacguggcaa
ucguuaaaag
cgaugcaccg
ucucuuuucce
uggcaacaga
uagucgucaa
uaguggcecca
ggccacuagg
acaagauaac
auuuccacuc
caagaaucag
acguacaaga
ugcgegeagce
ucgacuugau
agguuaccag

cuguacucaa

7561

caugagagaa
ggaagacagc
caagcagguc
acugaucgaa
ccgcagaaug
uccggacaga
uaaggaauug
aacugagacu
uuaccaggau
aguuagaguc
uggagcauau
cauaggccua
aaagaaguau
cgagaagagsg
gcaaaauuac
aauagcuauc
cgagggauuc
cgugugcacg
ugucagugcg
cggucgcacc
ggcauuugcu
acuacgagau
aucuauuuau
auucgugcug
gaaaauguua
agcuaagugc
ucuaccaccu
guuacaagag
cuacgcuggc

gagugaaaaa

Artificial Sequence

gcccagacca
ccauuccuca
acugauaaug
acggaggugsy
uauucuaagc
uuguauaagu
gacaagaaaa
augugccucc
guauacgcgg
gccuacugga
ccaucauacu
ugcagcucug
uugaaaccau
gacuuacuga
acaugucggu
aguccaggcc
uugugcugcea
uaugugccag
gacgacgcgce
cagagaaaca
aggugggcaa
agacaguuag
aagcgeecgg
cccaggauag
gaggagcaca
gcagccegaug
uuggcagcug
gcugggsccey
gaggacaaga

uuaucuugca

Synthetic construct, Cl14 nsP1-4 ORF,

auuaccuacc
gagcuuugea
accaugcuaa
acccauccga
acaaguauca
augcaacuaa
ugaaggagcu
acgacgacga
uugacggacc
uaggcuuuga
cuaccaacug
acguuaugga
ccaacaaugu
ggagcuggcea
gugagacuau
uguaugggaa
aagugacaga
cuacauugug
aaaaacugcu
ccaauaccau
aggaauauaa
ucauggggug
auacccaaac
gcaguaacac
aggagccguc
aggcuaagga
auguugagga
gcucagugga
ucggcucuua

uccacccucu

182

and SGP

caaaauggag
gcggageuuc
ugccagagcg
cacgauccuu
uuguaucugu
gcugaagaaa
cgeecgecguc
gucgugucgc
gacaagucuc
caccaccccu
ggccgacgaa
gcggucacgu
ucuauucucu
ccugcegucu
aguuaguugc
gccuucaggce
cacauugaac
ugaccaaaug
gguugggecuc
gaaaaauuac
ggaagaucaa
uuguugggeu
caucaucaaa
auuggagauc
accucucauu
ggugcgugaa
gcccacucug
gacaccucgu
cgeugugcuu

cgcugaacaa

aaaguucacg
ccgcaguuug
uuuucgeauc
gacauuggaa
ccgaugagau
aacuguaagg
augagcgacc
uacgaagggc
uaucaccaag
uuuauguuua
accguguuaa
agagggaugu
guuggcucga
guauuucacu
gacggguacg
uaugcugcua
ggggagages
acuggcauac
aaccagcgua
cuuuugcecg
gaagaugaaa
uuuagaaggc
gugaacagcg
gggcugagaa
accgccegagg
gccgaggagu
gaagccgaug
ggcuugauaa
ucuccgcagg

gucauaguga

7560
7561

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
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uaacacacuc
ugccagaggg
uuguguacaa
gagcgecugaa
aauaccugua
ggcucacagg
cacgaccagc
gcaagucugg
aagaaaacug
ccagaacugu
uugacgaagc
cuaaaaaggc
ugaaagugca
guugcacuaa
cgacgaaucc
aggacgaucu
aaggcaacga
ccguucggua
uccuacugac
uaaaaacacu
cagagcauga
agaauaaggc
uagacaugac
cagcagagau
gucuauuuuc
cgucgccuaa
cacaacugcc
gcaauuauga
uccuccacca
gcagaacugu
ugucagaccg
ugcccaaaua
agcaguguga
ugaaucccgg
gcaucauugg
cacuugaaga
acaauccuua
aagccggaug
gagugauuau

uggccgaaaa
acaugcaaua
cgaacgugag
cacugaugaa
cgacaucgac
cgagcuggug
cgecuccuuac
caucauuaaa
ugcagaaauu
ggacucagug
uuuugcuugu
agugcucugce
uuuuaaccac
aucugugacu
gaaagagacu
cauucucacu
aauaaugacg
caaggugaau
ccgecacggag
gacugccaag
ugccaucaug
aaacgugugu
cacugaacaa
aguauugaac
ugcacccacu
cauguacggg
ucgggcaguu
uccgecgeaua
uaaugaacac
ccuggugguc
gcecugaggeu
ugacauaaua
agaccaugcc
cggaaccugu
ugcuauageg
gacggaaguu
caagcuuuca
ugcacccuca

aaaugcugcu

gggecguuaug
ccecguccagg

uucguaaaca
gaauauuaca
aggaaacagu
gauccucccu
caaguaccaa
agcgcaguca
auaagggacg
cucuugaaug
caugcaggua
ggggauccca
gagauuugca
ucggucgucu
aagauuguga
uguuucagag
gcagcugcecu
gaaaauccuc
gaccgcaucg
uacccuggga
aggcacaucu
ugggccaagsg
uggaacacug
caacuaugcg
guuccguuau
cugaauaaag
gccacuggaa
aaccuaguac
ccacagagug
ggggaaaagu
accuucagag
uuuguuaaug
autaagcuua
gucagcauag
cggcaguuca
cuguuuguau
ucaaccuuga
uaucaugugg

aacagcaaag

ccguggaace
acuuucaagc
gguaccugca
aaacugucaa
gcgucaagaa
uccaugaauu
ccauaggggu
ccaaaaaaga
ucaagaaaau
gaugcaaaca
cucucagagc
aacagugcegg
cacaagucuu
caaccuuguu
uugacacuac
ggugggugaa
cucaagggcu
uguacgcacc
uguggaaaac
auuucacugc
uggagagacc
cuuuagugcec
uggauuauuu
ugagguucuu
ccauuaggaa
aagugguccg
gagucuauga
cuguaaacag
acuuuucuuc
uguccgucce
cucggeugga
ugaggacccce
gcauguugac
guuaugguua
aguuuucccg
ucauugggua
ccaacauuua
ugcgagggga
gacaaccugg

183

auaccauggu
ucugagugaa
ccauauugcc
gcccagegag
agaacuaguc
cgccuacgag
guauggcgug
ucuaguggug
gaaagggeug
ccecguagag
gcucauagcc
uuuuuuuaac
ccacaaaagc
uuacgacaaa
cggcaguacce
gcaguugcaa
gacccguaaa
caccucagaa
acuagccggce
cacgauagag
ggacccuacce
ggugcugaag
ugaaacggac
uggacucgau
uaaucacugg
ucagcucucu
caugaacacu
aagacugccu
auucgucagc
aggcaaaaug
uuuaggcauc
auauaaauac
caagaaagcu
cgcugacagg
gguaugcaaa
cgaucgcaag
uacagguucc

uauugccacg

cggagggsuu

aaaguagugg
agugccacca
acacauggag
cacgacggceg
acugggcuag
agucugagaa
ccaggaucag
agcgccaaga
gacgucaaug
acccuguaua
auuauaagac
augaugugcc
aucucucgcc
aaaaugagaa
aaaccuaagc
auagauuaca
gguguguaug
caugugaacg
gacccaugga
gaguggcaag
gacgucuucc
accgcuggcea
aaagcucacu
cuggacuccg
gauaacuccc
cgcagguacc
gguacacugc
caugcuuuag
aaauugaagg
guugacuggu
ccaggugaug
caucacuauc
ugucugcauc
gccagcegaaa
ccgaaauccu
gceecguacge
agacuccacg
gccaccgaag

ugcggagecce

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
3780
3840
3900
3960
4020
4080
4140
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uguacaagaa
ugguuaaggg
ccgaggugga
acgacaacaa
acaaggacag
ccgauguggc
ccagacgcga
augccgaacu
ccucugaugg
auaucgccga
uguacauccu
aggccagcac
gagugcagcsg
ugccuaagua
gcccuaaggu
acgagacacc
cacugaucac
aagaagagga
aagccgacau
gcgacuucga
cuggcgceac
ggccugugcece
ggacaccuuc
cuggcgugaa
caagcagauc
ucacccggga
ccuacaucuu
ccgugeuguc
uggaccaaga
acagaagcag
uccugcaagg
ugcaccccgu
ccgucgaagc
ucauccccga
ccgecageuu
ccaccaucag
cugccaccaa
ccgeccuucaa

ucaaagagaa

guuccccgag
cgecugccaag
aggcgacaag
cuacaagagc
acugacccag
caucuacugc
ggccguggaa
cguuagagug
caagaccuuc
gaucaacgcu
gggcgagage
accuccuagc
gcugaaggcec
cagaaucacc
gceegecuac
ugaaccuagc
cgaggacgaa
cagcaucagc
ccauggaccu
cguggacagc
auccgccgag
ugcuccucgg
ucuggccccu
cagagugauc
cgugucuaga
agaguuugag
cuccagcgau
Ccgaaguggug
gaaagaagaa
auaccagagc
ccugggccau
gccucuguac
cugcaacgcc
guacgacgcc
cugcececgece
auccgecgug
gaggaauugc
cguggaaugu

ccccauccgg

agcuucgacc
cacaucaucc
cagcuggcecg
guggccauuc
agccugaacc
cgggacaaga
gagaucugua
caccccaagu
agcuaccugg
auguggcccg
augagcagca
acacugccuu
ucuagaccug
ggcgugcaga
auucacccca
gccgagaauc
accaggacca
cugcugagceg
ccaagcgugu
cugagcaucc
acaaacagcu
accguguuua
agcagagccu
accagagagg
acaucccugg
gcecuuugugg
acaggccagg
cuggaaagaa
cugcugcgga
cggaaggugg
uaucugaagg
agcagcuccg
augcugaaag
uaccuggaca
aagcugagaa
ccuuccgeca
aacgugaccc
uucaagaagu

cugaccgagg

ugcagccuau
augecguggg
aggccuauga
cucugcugag
aucugcugac
aaugggagau
ucagcgacga
cuagccugge
aaggcaccaa
uggccaccga
uccgcagcaa
gcecugugeau
agcagaucac
aaauccagug
gaaaguaucu
agagcaccga
gaacacccga
acggaccuac
ccagcagcag
uggacacacu
acuucgccaa
gaaacccucce
guagcagaac
aacuggaagc
uguccaaucc
cucagcagca
gccaucugea
ccgageugga
agaaacugca
aaaacaugaa
ccgagggeaa
ugaauagggc
aaaacuuccce
ugguggaugg
gcuuccccaa
uucagaauac
agaugcgega
acgccugeaa

aaaacguggu

184

Ccgaagugggc
acccaacuuc
gucuaucgcc
caccggcauc
agcccuggau
gacccugaaa
cagcagcgug
cggcagaaag
guuccaccag
ggccaaugaa
guguccugug
ccacgccaug
cgugugcagc
cagccagccu
gguggaaacc
gggaacacca
gccuaucauc
acaccaggug
cuggucuauu
ggaaggcgcce
gagcauggaa
ucauccugcu
cagccuggug
ccugacaccu
uccaggeguc
gugaagauuc
gcagaaaagc
aaucagcuac
gcugaacccce
ggccaucacc
aguggaaugc
cuuuagcagc
uaccguggcc
cgcuagecugu
gaagcacagc
ccugcagaac
gcugcecguu
caacgaguac

caacuacauc

aaagccagac
aacaaggugu
aagaucguga
uucagcggea
accaccgaug
gaagccgugsg
accgagccug
ggcuacagca
gcecgecaagg
caagugugca
gaagaguccg
acaccugaga
agcuucccac
auccuguuca
ccaccugugg
gaacagccuc
aucgaggaag
cugcaagugg
ccucacgcca
ucugugacau
uuucuggceca
ccuagaacca
ucuacaccuc
agcaggaccc
aaccggguca
gacgcaggcg
gucagacaga
gceecucgge
acaccagcca
gccagacgga
uacagaacac
ccaaaggugg
uccuacugca
ugucuggaua
uaucuggaac
gugcuggceeg
cuggauagcg
ugggagacau

accaagcuga

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
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agggccccaa
uccccaugga
agcacaccga
ccuaucugug
acauccacac
uccagccugg
acgccauggc
ugacacugau
aauuuaaauu
ucauuaacau
cagcauucau
acaggugcgce
aagcgeccuua
guguggeaga
aacaugauga
guauucuuuc
ucauaguuau

gggececcuau

g
<210>

211>
212>
213>
220>
223>
<400> 38
augggcgecsy
uugacaucga

38

RNA

agguagaagc
uggcuucaaa
gugcgececge
gugcggaaga
aaauaacuga
cugaccugga
aagucgcugu
ccaauaaggg
agaacuuggc
cggcucguaa

ccauucuuag

7561

agccgecgeu
cagauucgug
ggaacggccu
uggcauccac
acuguucgac
cgauugcgug
ucugacugcc
ugaagccgcc
cggagccaug
uguaaucgca
uggagaugac
caccugguug
uuucugugga
cccccuaaaa
ugacaggaga
agagcugugc
ggccaugacu

aacucucuac

caugagagaa
ggaagacagc
caagcagguc
acugaucgaa
ccgcagaaug
uccggacaga
uaaggaauug
aacugagacu
uuaccaggau
aguuagaguc
uggagcauau
cauaggccua

aaagaaguau

cuguuugcca
auggaccuga
aaagugcaag
agagaacucg
augagcgccg
cucgagacag
cugaugaucc
uuuggcegaga
augaaaucug
agcagagugu
aauaucguga
aauauggaag
ggguuuauuu
aggcuguuua
agggcauugc
aaggcaguag
acucuagcua

ggcuaaccug

Artificial Sequence

gcccagacca
ccauuccuca
acugauaaug
acggaggugsg
uauucuaagc
uuguauaagu
gacaagaaaa
augugccucce
guauacgegg
gccuacugga
ccaucauacu
ugcagcucug

uugaaaccau

agacacacaa
agcgggacgu
ugauccaggc
ugcggagacu
aggacuucga
auaucgccuc
uggaagaucu
ucagcuccau
gaauguuccu
ugagagaacg
aaggagucaa
ucaagauuau
ugugugacuc
agcuuggcaa
augaagaguc
aaucaaggua
gcaguguuaa

aauggacuac

Synthetic construct, Cl15 nsP1-4 ORF,

auuaccuacc
gagcuuugea
accaugcuaa
acccauccga
acaaguauca
augcaacuaa
ugaaggagcu
acgacgacga
uugacggacc
uaggcuuuga
cuaccaacug
acguuaugga

ccaacaaugu

185

ccugaacaug
gaaagugacc
cgecugauccu
gaaugccgug
ugccaucauu
cuucgacaag
gggecguugac
ccaucugccu
cacacuguuu
gcuaaccgga
aucggacaaa
agaugcugug
cgugaccgge
accucuggcea
aacacgcugg
ugaaaccgua
aucauucagc

gacauagucu

and SGP

caaaauggag
gcggageuuc
ugccagagcg
cacgauccuu
uuguaucugu
gcugaagaaa
cgecgecguc
gucgugucgce
gacaagucuc
caccaccccu
ggccgacgaa
gcggucacgu

ucuauucucu

cugcaggaca
ccuggcacca
cuggccacag
cugcugccca
gccgagceacu
agcgaggacg
gcegageuge
accaagacca
gugaacacag
ucaccaugug
uuaauggcag
gugggcgaga
acagcgugcc
gcagacgaug
aaccgagugg
ggaacuucca
uaccugagag

aguccgccaa

aaaguucacg
ccgcaguuug
uuuucgcauc
gacauuggaa
ccgaugagau
aacuguaagg
augagcgacc
uacgaagggc
uaucaccaag
uuuauguuua
accguguuaa
agagggaugu
guuggcucga

6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7561

60
120
180
240
300
360
420
480
540
600
660
720
780
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ccaucuacca
uacguggcaa
ucguuaaaag
cgaugcaccg
ucucuuuucce
uggcaacaga
uagucgucaa
uaguggcececa
ggccacuagg
acaagauaac
auuuccacuc
caagaaucag
acguacaaga
ugcgegeagce
ucgacuugau
agguuaccag
cuguacucaa
uaacacacuc
ugccagaggsg
uuguguacaa
gagcgecugaa
aauaccugua
ggcucacagg
cacgaccagc
gcaagucugg
aagaaaacug
ccagaacugu
uugacgaagc
cuaaaaaggc
ugaaagugca
guugcacuaa
cgacgaaucc
aggacgaucu
aaggcaacga
ccguucggua
uccuacugac
uaaaaacacu
cagagcauga

agaauaaggc

cgagaagagg
gcaaaauuac
aauagcuauc
cgagggauuc
cgugugcacg
ugucagugceg
cggucgcace
ggcauuugcu
acuacgagau
aucuauuuau
auucgugeug
gaaaauguua
agcuaagugc
ucuaccaccu
guuacaagag
cuacgcugge
gagugaaaaa
uggccgaaaa
acaugcaaua
cgaacgugag
cacugaugaa
cgacaucgac
cgagcuggug
cgecuccuuac
caucauuaaa
ugcagaaauu
ggacucagug
uuuugecuugu
agugcucugce
uuuuaaccac
aucugugacu
gaaagagacu
cauucucacu
aauaaugacg
caaggugaau
ccgecacggag
gacugccaag
ugccaucaug

aaacgugugu

gacuuacuga
acaugucggu
aguccaggcc
uugugcugcea
uaugugccag
gacgacgcgce
cagagaaaca
aggugggcaa
agacaguuag
aagcgeecgg
cccaggauag
gaggagcaca
gcagccegaug
uuggcagcug
gcugggsccesy
gaggacaaga
uuaucuugca
gggcguuaug
cceguccagg
uucguaaaca
gaauauuaca
aggaaacagu
gauccucccu
caaguaccaa
agcgcaguca
auaagggacg
cucuugaaug
caugcaggua
ggggauccca
gagauuugca
ucggucgucu
aagauuguga
uguuucagag
gcagcugccu
gaaaauccuc
gaccgcaucg
uacccuggga

aggcacaucu

ugggcecaagg

ggagcuggca
gugagacuau
uguaugggaa
aagugacaga
cuacauugug
aaaaacugcu
ccaauaccau
aggaauauaa
ucauggggug
auacccaaac
gcaguaacac
aggagccguc
aggcuaagga
auguugagga
gcucagugga
ucggcucuua
uccacccucu
ccguggaacc
acuuucaagc
gguaccugca
aaacugucaa
gcgucaagaa
uccaugaauu
ccauaggggu
ccaaaaaaga
ucaagaaaau
gaugcaaaca
cucucagagc
aacagugcegg
cacaagucuu
caaccuuguu
uugacacuac
ggugggugaa
cucaagggcu
uguacgcacc
uguggaaaac
auuucacugc
uggagagacc

cuuuagugcec

186

ccugccgucu
aguuaguugc
gcecuucaggce
cacauugaac
ugaccaaaug
gguugggcuc
gaaaaauuac
ggaagaucaa
uuguugggeu
caucaucaaa
auuggagauc
accucucauu
ggugcgugaa
gcccacucug
gacaccucgu
cgecugugeuu
cgcugaacaa
auaccauggu
ucugagugaa
ccauauugcc
gcccagegag
agaacuaguc
cgccuacgag
guauggegug
ucuaguggug
gaaagggcug
ccecguagag
gcucauagcc
uuuuuuuaac
ccacaaaagc
uuacgacaaa
cggcaguace
gcaguugcaa
gacccguaaa
caccucagaa
acuagccggce
cacgauagag
ggacccuacce

ggugcugaag

guauuucacu
gacggguacg
uaugcugcua
ggggagages
acuggcauac
aaccagcgua
cuuuugcecg
gaagaugaaa
uuuagaaggc
gugaacagcg
gggcugagaa
accgccegagg
gccgaggagu
gaagccgaug
ggcuugauaa
ucuccgcagg
gucauaguga
aaaguagugg
agugccacca
acacauggag
cacgacggceg
acugggcuag
agucugagaa
ccaggaucag
agcgccaaga
gacgucaaug
acccuguaua
auuauaagac
augaugugcc
aucucucgcc
aaaaugagaa
aaaccuaagc
auagauuaca
gguguguaug
caugugaacg
gacccaugga
gaguggcaag
gacgucuucc

accgecuggea

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
3060
3120
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uagacaugac
cagcagagau
gucuauuuuc
cgucgccuaa
cacaacugcc
gcaauuauga
uccuccacca
gcagaacugu
ugucagaccg
ugcccaaaua
agcaguguga
ugaaucccgg
gcaucauugg
cacuugaaga
acaauccuua
aagccggaug
gagugauuau
uguacaagaa
uggucaaggsg
gcgaggugega
acgacaacaa
acaaggacag
ccgacguggce
ccagacgcga
acgccgaacu
ccagcgacgg
acaucgccga
uguacauccu
aggccagcac
gagugcagcsg
ugcccaagua
gccccaaggu
acgagacacc
cacugaucac
aagaagagga
aagccgacau
gcgacuucga
gcggegecac

ggcecegugece

cacugaacaa
aguauugaac
ugcacccacu
cauguacggg
ucgggcaguu
uccgcgcaua
uaaugaacac
ccuggugguc
gccugaggeu
ugacauaaua
agaccaugcc
cggaaccugu
ugcuauagcg
gacggaaguu
caagcuuuca
ugcacccuca
aaaugcugcu
guuccccgag
cgcagccaag
aggcgacaag
cuacaagagc
acugacccag
caucuacugc
ggccguggaa
cgucagagug
caagaccuuc
gaucaacgca
gggcgagage
accacccagc
gcugaaggcec
cagaaucacc
gceegecuac
cgaaccaagc
cgaggacgaa
cagcaucagc
ccacggaccc
cguggacagc
aagcgccgag

agcaccceegg

uggaacacug
caacuaugcg
guuccguuau
cugaauaaag
gccacuggaa
aaccuaguac
ccacagagug
ggggaaaagu
accuucagag
uuuguuaaug
autaagcuua
gucagcauag
cggcaguuca
cuguuuguau
ucaaccuuga
uaucaugugg
aacagcaaag
agcuucgacc
cacaucaucc
cagcuggecg
guggccauac
agccugaacc
cgggacaaga
gagaucugca
caccccaaga
agcuaccugg
auguggceccg
augagcagca
acacugcccu
agcagacccg
ggcgugecaga
auacacccca
gcecgagaacce
accaggacca
cugcugageg
ccaagcguga
cugagcaucc
acaaacagcu

accguguuca

uggauuauuu
ugagguucuu
ccauuaggaa
aagugguccg
gagucuauga
cuguaaacag
acuuuucuuc
uguccguccce
cucggeugga
ugaggacccc
gcauguugac
guuaugguua
aguuuucccg
ucauugggua
ccaacauuua
ugcgaggegega
gacaaccugg
ugcagccaau
acgccguggs
aggccuacga
cccugeugag
accugcugac
aaugggagau
ucagcgacga
gcagceuggce
aaggcaccaa
uggccaccga
uccgcagcaa
gccugugcau
agcagaucac
aaauccagug
gaaaguaccu
agagcaccga
gaacacccga
acggacccac
gcagcagcag
uggacacacu
acuucgccaa

gaaacccccce

187

ugaaacggac
uggacucgau
uaaucacugg
ucagcucucu
caugaacacu
aagacugccu
auucgucagc
aggcaaaaug
uuuaggecauc
auauaaauac
caagaaagcu
cgecugacagg
gguaugcaaa
cgaucgcaag
uacagguucc
uauugccacg
€cggagggsgug
cgaagugggc
acccaacuuc
gagcaucgcc
caccggcauc
agcccuggac
gacccugaaa
cagcagcgug
cggcagaaag
guuccaccag
ggccaacgaa
gugcceegug
ccacgccaug
cgugugcagc
cagccagcca
gguggaaacc
gggaacacca
gccaaucauc
acaccaggug
cuggagcauc
ggaaggcgce
gagcauggaa

ucacccagcce

aaagcucacu
cuggacuccg
gauaacuccc
cgcagguacc
gguacacugc
caugcuuuag
aaauugaagg
guugacuggu
ccaggugaug
caucacuauc
ugucugcauc
gccagcgaaa
ccgaaauccu
gceecguacge
agacuccacg
gccaccgaag
ugcggagccce
aaagccagac
aacaagguga
aagaucguga
uucagcggea
accaccgacg
gaagccgugsg
accgagccag
ggcuacagca
gcegecaagg
caagugugca
gaagagagcg
acaccagaga
agcuucccac
auccuguuca
ccaccegugg
gaacagcccce
aucgaggaag
cugcaagugg
ccccacgecea
agcgugacaa
uuccuggceca

CcCcagaacca

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
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ggacacccag
ccggegugaa
caagcagaag
ucacccggga
ccuacaucuu
ccgugecugag
uggaccaaga
acagaagcag
uccugcaagg
ugcaccccgu
ccgucgaage
ucauccccega
ccgecageuu
ccaccaucag
cagccaccaa
ccgecuucaa
ucaaagagaa
agggccccaa
uccccaugga
agcacaccga
ccuaccugug
acauccacac
uccagccagg
acgccauggce
ugacacugau
aauuuaaauu
ucauuaacau
cagcauucau
acaggugcgce
aagcgeccuua
guguggeaga
aacaugauga
guauucuuuc
ucauaguuau

gggceccuau

g

<210> 39
211> 627
<212> PRT

ccuggecccea
cagagugauc
cgugagcaga
agaguucgag
cagcagcgac
cgaaguggug
gaaagaagaa
auaccagagc
ccugggccac
gccacuguac
cugcaacgcc
guacgacgcc
cugcececgece
aagcgecgug
gaggaacugc
cguggaaugc
ccccaucegg
agccgeagcec
cagauucgug
ggaacggccce
cggcauccac
acuguucgac
cgacugcgug
acugaccgcc
agaagccgcc
cggagccaug
uguaaucgca
uggagaugac
caccugguug
uuucugugga
cccccuaaaa
ugacaggaga
agagcugugc
ggccaugacu

aacucucuac

agcagagccu
accagagagg
acaagccugg
gccuucgugg
acaggccagg
cuggaaagaa
cugcugcgga
cggaaggugg
uaccugaagg
agcagcagcg
augcugaaag
uaccuggaca
aagcugagaa
ccaagcgcca
aacgugaccc
uucaagaagu
cugaccgagg
cuguucgcca
auggaccuga
aaagugcaag
agagaacucg
augagcgccg
cucgagacag
cugaugaucc
uucggegaga
augaaaucug
agcagagugu
aauaucguga
aauauggaag
ggguuuauuu
aggcuguuua
agggcauugc
aaggcaguag
acucuagcua

ggcuaaccug

gcagcagaac
aacuggaagc
ugagcaaccc
cacagcagca
gccaccugea
ccgageugga
agaaacugca
aaaacaugaa
ccgagggcaa
ugaacagggc
aaaacuuccc
ugguggacgsg
gcuuccccaa
uucagaacac
agaugcgcga
acgccugcaa
aaaacguggu
agacacacaa
agcgggacgu
ugauccaggc
ugcggagacu
aggacuucga
acaucgccag
uggaagaccu
ucagcagcau
gaauguuccu
ugagagaacg
aaggagucaa
ucaagauuau
ugugugacuc
agcuuggcaa
augaagaguc
aaucaaggua
gcaguguuaa

aauggacuac

188

cagccuggug
ccugacacce
accaggcguc
gugaagauuc
gcagaaaagc
aaucagcuac
gcugaacccce
ggccaucacce
aguggaaugc
cuucagcage
caccguggec
cgcaagcuge
gaagcacagc
ccugcagaac
geugeccguce
caacgaguac
caacuacauc
ccugaacaug
gaaagugacc
cgcagaccce
gaacgccgug
cgccaucaua
cuucgacaag
gggcguggac
ccaccugece
cacacuguuu
gcuaaccgga
aucggacaaa
agaugcugug
cgugaccgge
accucuggcea
aacacgcugg
ugaaaccgua
aucauucagc

gacauagucu

agcacacccce
agcaggaccc
aaccggguca
gacgcagegcg
gucagacaga
gceeceegge
acaccagcca
gccagacgga
uacagaacac
ccaaaggugg
agcuacugca
ugccuggaca
uaccuggaac
gugcuggceeg
cuggacagcg
ugggagacau
accaagcuga
cugcaggaca
ccaggcacca
cuggccacag
cugcugccca
gccgagceacu
agcgaggacg
gcegageuge
accaagacca
gugaacacag
ucaccaugug
uuaauggcag
gugggcgaga
acagcgugcc
gcagacgaug
aaccgagugg
ggaacuucca
uaccugagag

aguccgccaa

5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
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
7561
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213>
220>
223>
<400>
Tyr Ile
1

Val Arg

Glu Ile

Arg Lys
50

Gln Ser

65

Leu Gln

Tyr Arg

Ala Phe

Lys Glu
130

Asp Ala

145

Ala Ser

Tyr Leu

Thr Leu

Thr Gln
210

Glu Cys

225

Lys Glu

Thr Lys

Asn Leu

Artificial Sequence

Synthetic construct,

39
Phe

Gln
Ser
35

Lys
Arg
Gly
Thr
Ser
115
Asn
Tyr
Phe
Glu
Gln
195
Met
Phe
Asn

Leu

Asn

Ser
Thr
20

Tyr
Leu
Lys
Leu
Leu
100
Ser
Phe
Leu
Cys
Pro
180
Asn
Arg
Lys
Pro
Lys

260
Met

Ser
5
Val
Ala
Gln
Val
Gly
85
His
Pro
Pro
Asp
Pro
165
Thr
Val
Glu
Lys
Tle
245

Gly

Leu

Asp
Leu
Pro
Leu
Glu
70

His
Pro
Lys
Thr
Met
150
Ala
Tle
Leu
Leu
Tyr
230
Arg

Pro

Gln

Thr
Ser
Arg
Asn
55

Asn
Tyr
Val
Val
Val
135

Val

Lys

Ala
Pro
215
Ala
Leu

Lys

Asp

VEEV nsP4-2A polyprotein

Gly
Glu
Leu
40

Pro
Met
Leu
Pro
Ala
120
Ala
Asp
Leu
Ser
Ala
200
Val
Cys
Thr

Ala

Ile

Gln
Val
25

Asp
Thr
Lys
Lys
Leu
105
Val
Ser
Gly
Arg
Ala
185
Ala
Leu
Asn
Glu
Ala
265

Pro

189

Gly
10

Val
Gln
Pro
Ala
Ala
90

Tyr
Glu
Tyr
Ala
Ser
170
Val
Thr
Asp
Asn
Glu
250

Ala

Met

His
Leu
Glu
Ala
Tle
75

Glu
Ser
Ala
Cys
Ser
155
Phe
Pro
Lys
Ser
Glu
235
Asn

Leu

Asp

Leu
Glu
Lys
Asn
60

Thr
Gly
Ser
Cys
Tle
140
Cys
Pro
Ser
Arg
Ala
220
Tyr
Val

Phe

Arg

Gln
Arg
Glu
45

Arg
Ala
Lys
Ser
Asn
125
Ile
Cys
Lys
Ala
Asn
205
Ala
Trp
Val

Ala

Phe

Gln
Thr
30

Glu
Ser
Arg
Val
Val
110
Ala
Pro
Leu
Lys
Tle
190
Cys
Phe
Glu
Asn
Lys

270
Val

Lys
15

Glu
Leu
Arg
Arg
Glu
95

Asn
Met
Glu
Asp
His
175
Gln
Asn
Asn
Thr
Tyr
255

Thr

Met

Ser
Leu
Leu
Tyr
Tle
80

Cys
Arg
Leu
Tyr
Thr
160
Ser
Asn
Val
Val
Phe
240

Ile

His
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Leu
Arg
305
Tyr
Leu
Asp
Thr
Thr
385
Thr
Thr
Leu
Val
Asp
465
Arg
Val
Ser
Phe
Arg
545

Ile

Gly

Lys
290
Pro
Leu
Leu
Ala
Asp
370
Ala
Leu
Lys
Thr
Leu
450
Asp
Cys
Gly
Val
Lys
530
Arg

Leu

Thr

275

Lys
Cys
Pro
Ile
355
Ile
Leu
Ile
Thr
Leu
435
Arg
Asn
Ala
Glu
Thr
515
Leu
Arg

Ser

Ser

Asp
Val
Gly
Asn
340
Ile
Ala
Met
Glu
Lys
420
Phe
Glu
Ile
Thr
Lys
500
Gly
Gly
Ala

Glu

Ile
580

Val
Gln
Tle
325
Tle
Ala
Ser
Tle
Ala
405
Phe
Val
Arg
Val
Trp
485
Ala
Thr
Lys
Leu
Leu

565
Ile

Lys
Val
310
His
His
Glu
Phe
Leu
390
Ala
Lys
Asn
Leu
Lys
470
Leu
Pro
Ala
Pro
His
550

Cys

Val

Val
295
Ile
Arg
Thr
His
Asp
375
Glu
Phe
Phe
Thr
Thr
455
Gly
Asn
Tyr
Cys
Leu
535
Glu

Lys

Met

280
Thr

Gln
Glu
Leu
Phe
360
Lys
Asp
Gly
Gly
Val
440
Gly
Val
Met
Phe
Arg
520
Ala
Glu

Ala

Ala

Pro

Ala

Leu

Phe

345

Gln

Ser

Leu

Glu

Ala

425

Ile

Ser

Lys

Glu

Cys

505

Val

Ala

Ser

Val

Met
585

190

Gly
Ala
Val
330
Asp
Pro
Glu
Gly
Tle
410
Met
Asn
Pro
Ser
Val
490
Gly
Ala
Asp
Thr
Glu

570
Thr

Thr
Asp
315
Arg
Met
Gly
Asp
Val
395
Ser
Met
Ile
Cys
Asp
475
Lys
Gly
Asp
Asp
Arg
555

Ser

Thr

Lys
300
Pro
Arg
Ser
Asp
Asp
380
Asp
Ser
Lys
Val
Ala
460
Lys
Ile
Phe
Pro
Glu
540
Trp

Arg

Leu

285
His

Leu

Leu

Ala

Cys

365

Ala

Ala

Ile

Ser

Ile

445

Ala

Leu

Ile

Ile

Leu

525

His

Asn

Tyr

Ala

Thr
Ala
Asn
Glu
350
Val
Met
Glu
His
Gly
430
Ala
Phe
Met
Asp
Leu
510
Lys
Asp
Arg

Glu

Ser
590

Glu
Thr
Ala
335
Asp
Leu
Ala
Leu
Leu
415
Met
Ser
Tle
Ala
Ala
495
Cys
Arg
Asp
Val
Thr

075

Ser

Glu
Ala
320
Val
Phe
Glu
Leu
Leu
400
Pro
Phe
Arg
Gly
Asp
480
Val
Asp
Leu
Asp
Gly
560

Val

Val
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Lys Ser Phe Ser Tyr Leu Arg Gly Ala Pro Ile Thr Leu Tyr Gly Ser

595

600

605

Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn

610
Pro Gly
625
210>
211>
212>
213>
220>
223>
<400>
Tyr Ile
1
Val Arg

Glu Ile

Arg Lys
50

Gln Ser

65

Leu Gln

Tyr Arg

Ala Phe

Lys Glu
130

Asp Ala

145

Ala Ser

Tyr Leu

Thr Leu

615

Pro

40
840
PRT

Artificial Sequence

Synthetic construct,
40
Phe Ser Ser Asp Thr
5
Gln Thr Val Leu Ser
20
Ser Tyr Ala Pro Arg
35
Lys Leu Gln Leu Asn
55
Arg Lys Val Glu Asn
70
Gly Leu Gly His Tyr
85
Thr Leu His Pro Val
100
Ser Ser Pro Lys Val
115
Asn Phe Pro Thr Val
135
Tyr Leu Asp Met Val
150
Phe Cys Pro Ala Lys
165
Glu Pro Thr Ile Arg
180
Gln Asn Val Leu Ala
195

620

VEEV nsP4-2A-3Cpro

Gly
Glu
Leu
40

Pro
Met
Leu
Pro
Ala
120
Ala
Asp
Leu

Ser

Ala
200

Gln
Val
25

Asp
Thr
Lys
Lys
Leu
105
Val
Ser
Gly
Arg
Ala

185
Ala

191

Gly His Leu Gln

10
Val

Gln

Pro

Ala

Ala

90

Tyr

Glu

Tyr

Ala

Ser

170

Val

Thr

Leu
Glu
Ala
Tle
75

Glu
Ser
Ala
Cys
Ser
155
Phe

Pro

Lys

Glu
Lys
Asn
60

Thr
Gly
Ser
Cys
Tle
140
Cys
Pro

Ser

Arg

Arg
Glu
45

Arg
Ala
Lys
Ser
Asn
125
Ile
Cys
Lys

Ala

Asn
205

Gln
Thr
30

Glu
Ser
Arg
Val
Val
110
Ala
Pro
Leu
Lys
Tle

190
Cys

Lys
15

Glu
Leu
Arg
Arg
Glu
95

Asn
Met
Glu
Asp
His
175

Gln

Asn

Ser
Leu
Leu
Tyr
Tle
80

Cys
Arg
Leu
Tyr
Thr
160
Ser

Asn

Val
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Thr
Glu
225
Lys
Thr
Asn
Leu
Arg
305
Tyr
Leu
Asp
Thr
Thr
385
Thr
Thr
Leu
Val
Asp
465
Arg

Val

Ser

Gln
210
Cys
Glu
Lys
Leu
Lys
290
Pro
Leu
Leu
Ala
Asp
370
Ala
Leu
Lys
Thr
Leu
450
Asp
Cys

Gly

Val

Met

Phe

Asn

Leu

Asn

275

Arg

Lys

Cys

Pro

Ile

355

Ile

Leu

Ile

Thr

Leu

435

Arg

Asn

Ala

Glu

Thr

Arg
Lys
Pro
Lys
260
Met
Asp
Val
Gly
Asn
340
Ile
Ala
Met
Glu
Lys
420
Phe
Glu
Ile
Thr
Lys

500
Gly

Glu
Lys
Tle
245
Gly
Leu
Val
Gln
Tle
325
Tle
Ala
Ser
Tle
Ala
405
Phe
Val
Arg
Val
Trp
485

Ala

Thr

Leu
Tyr
230
Arg
Pro
Gln
Lys
Val
310
His
His
Glu
Phe
Leu
390
Ala
Lys
Asn
Leu
Lys
470
Leu

Pro

Ala

Pro
215
Ala
Leu
Lys
Asp
Val

295
Ile

Thr

His

375

Glu

Phe

Phe

Thr

Thr

455

Gly

Asn

Tyr

Cys

Val

Cys

Thr

Ala

Ile

280

Thr

Gln

Glu

Leu

Phe

360

Lys

Asp

Gly

Gly

Val

440

Gly

Val

Met

Phe

Arg

Leu Asp Ser

Asn
Glu
Ala
265
Pro
Pro
Ala
Leu
Phe
345
Gln
Ser
Leu
Glu
Ala
425
Tle
Ser
Lys
Glu
Cys
505

Val

192

Asn
Glu
250
Ala
Met
Gly
Ala
Val
330
Asp
Pro
Glu
Gly
Tle
410
Met
Asn
Pro
Ser
Val
490

Gly

Ala

Glu
235
Asn
Leu
Asp
Thr
Asp
315
Arg
Met
Gly
Asp
Val
395
Ser
Met
Ile
Cys
Asp
475
Lys

Gly

Asp

Ala
220
Tyr
Val
Phe
Arg
Lys
300
Pro
Arg
Ser
Asp
Asp
380
Asp
Ser
Lys
Val
Ala
460
Lys
Ile

Phe

Pro

Ala

Trp

Val

Ala

Phe

285

His

Leu

Leu

Ala

Cys

365

Ala

Ala

Ile

Ser

Ile

445

Ala

Leu

Ile

Ile

Leu

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

510
Lys

Asn
Thr
Tyr
255
Thr
Met
Glu
Thr
Ala
335
Asp
Leu
Ala
Leu
Leu
415
Met
Ser
Tle
Ala
Ala
495

Cys

Arg

Val
Phe
240
Tle
His
Asp
Glu
Ala
320
Val
Phe
Glu
Leu
Leu
400
Pro
Phe
Arg
Gly
Asp
480
Val

Asp

Leu
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Phe
Arg
545
Ile
Gly
Lys
Gly
Pro
625
Gly
Ile
His
Met
Gly
705
Asn
Lys
Arg
Cys
Thr
785

Asp

Tyr

Lys
530
Arg
Leu
Thr
Ser
Glu
610
Gly
Asn
Cys
Leu
Thr
690
Gln
Arg
Lys
Leu
Met
770
Lys

Thr

Cys

515
Leu

Arg
Ser
Ser
Phe
595
Gly
Pro
Thr
Cys
Phe
675
Asp
Asp
Val
Gly
Ile
755
Asp
Ala

Phe

Ser

Gly
Ala
Glu
Tle
580
Ser
Arg
Ser
Lys
Ala
660
Ala
Ser
Met
Arg
Thr
740
Phe
Gly
Gly

Ile

Cys
820

Lys
Leu
Leu
565
Ile
Tyr
Gly
Gly
Pro
645
Thr
Glu
Asp
Leu
Asp
725
Pro
Ser
Asp
Tyr
Val

805
Val

Pro
His
550
Cys
Val
Leu
Ser
Ala
630
Val
Gly
Lys
Tyr
Ser
710
Tle
Val
Gly
Thr
Cys
790

Gly

Ser

Leu
535
Glu
Lys
Met
Arg
Leu
615
Pro
Glu
Val
Tyr
Arg
695
Asp
Thr
Val
Glu
Met
775
Gly

Thr

Lys

520
Ala

Glu
Ala
Ala
Gly
600
Leu
Pro
Leu
Phe
Asp
680
Val
Ala
Lys
Gly
Ala
760
Pro
Gly
His

Ser

Ala Asp Asp

Ser

Val

Met

585

Ala

Thr

Thr

Ile

Gly

665

Lys

Phe

Ala

His

Val

745

Leu

Ser

Ala

Ser

Met
825

193

Thr
Glu
570
Thr
Pro
Cys
Asp
Leu
650
Thr
Tle
Glu
Leu
Phe
730
Val
Thr
Leu
Val
Ala

810
Leu

Arg
555
Ser
Thr
Ile
Gly
Leu
635
Asp
Ala
Met
Phe
Met
715
Arg
Asn
Tyr
Phe
Leu
795

Gly

Leu

Glu
540
Trp
Arg
Leu
Thr
Asp
620
Gln
Gly
Tyr
Leu
Glu
700
Val
Asp
Asn
Lys
Ala
780
Ala

Gly

Arg

525
His

Asn
Tyr
Ala
Leu
605
Val
Lys
Lys
Leu
Asp
685
Ile
Leu
Thr
Ala
Asp
765
Tyr
Lys

Asn

Met

Asp
Arg
Glu
Ser
590
Tyr
Glu
Met
Thr
Val
670
Gly
Lys
His
Ala
Asp
750
Ile
Lys
Asp

Gly

Lys
830

Asp
Val
Thr
575
Ser
Gly
Glu
Val
Val
655
Pro
Arg
Val
Arg
Arg
735
Val
Val
Ala
Gly
Val

815
Ala

Asp
Gly
560
Val
Val
Ser
Asn
Met
640
Ala
Arg
Ala
Lys
Gly
720
Met
Gly
Val
Ala
Ala
800

Gly

His
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Val Asp Pro Glu Pro Gln His Glu

210>
211>
212>
213>
220>
223>
<400>
Tyr Ile
1

Val Arg

Glu Ile

Arg Lys
50

Gln Ser

65

Leu Gln

Tyr Arg

Ala Phe

Lys Glu
130

Asp Ala

145

Ala Ser

Tyr Leu

Thr Leu

Thr Gln

210
Glu Cys
225

835
41
865
PRT

Artificial Sequence

Synthetic construct,

41
Phe

Gln
Ser
35

Lys
Arg
Gly
Thr
Ser
115
Asn
Tyr
Phe
Glu
Gln
195

Met

Phe

Ser Ser Asp Thr

Thr
20

Tyr
Leu
Lys
Leu
Leu
100
Ser
Phe
Leu
Cys
Pro

180

Asn

Lys

5
Val

Ala

Gln

Val

Gly

85

His

Pro

Pro

Asp

Pro

165

Thr

Val

Glu

Lys

Leu

Pro

Leu

Glu

70

His

Pro

Lys

Thr

Met

150

Ala

Ile

Leu

Leu

Tyr
230

Ser
Arg
Asn

95

Asn

Val
Val
Val
135
Val
Lys
Arg
Ala
Pro

215
Ala

840

VEEV nsP4-2A-GFP

Gly
Glu
Leu
40

Pro
Met
Leu
Pro
Ala
120
Ala
Asp
Leu
Ser
Ala
200

Val

Cys

Gln
Val
25

Asp
Thr
Lys
Lys
Leu
105
Val

Ser

Gly

Ala
185
Ala

Leu

Asn

194

Gly His Leu Gln

10
Val

Gln

Pro

Ala

Ala

90

Tyr

Glu

Tyr

Ala

Ser

170

Val

Thr

Asn

Leu

Glu

Ala

Ile

75

Glu

Ser

Ala

Cys

Ser

155

Phe

Pro

Lys

Ser

Glu
235

Glu
Lys
Asn
60

Thr
Gly
Ser
Cys
Tle
140
Cys
Pro
Ser
Arg
Ala

220
Tyr

Arg
Glu
45

Arg
Ala
Lys
Ser
Asn
125
Ile
Cys
Lys
Ala
Asn
205

Ala

Trp

Gln
Thr
30

Glu

Ser

Val
Val
110
Ala
Pro
Leu
Lys
Tle
190
Cys

Phe

Glu

Lys
15

Glu
Leu
Arg
Arg
Glu
95

Asn
Met
Glu
Asp
His
175
Gln
Asn

Asn

Thr

Ser

Leu

Leu

Tyr

Ile

80

Cys

Arg

Leu

Thr
160
Ser
Asn
Val

Val

Phe
240
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Lys Glu Asn

Thr
Asn
Leu
Arg
305
Tyr
Leu
Asp
Thr
Thr
385
Thr
Thr
Leu
Val
Asp
465
Arg
Val
Ser

Phe

Arg

Lys
Leu
Lys
290
Pro
Leu
Leu
Ala
Asp
370
Ala
Leu
Lys
Thr
Leu
450
Asp
Cys
Gly
Val
Lys

530
Arg

Leu
Asn
275
Arg
Lys
Cys
Pro
Ile
355
Ile
Leu
Ile
Thr
Leu
435
Arg
Asn
Ala
Glu
Thr
515

Leu

Arg

Pro
Lys
260
Met
Asp
Val
Gly
Asn
340
Tle
Ala
Met
Glu
Lys
420
Phe
Glu
Tle
Thr
Lys
500
Gly

Gly

Ala

Tle
245
Gly
Leu
Val
Gln
Tle
325
Tle
Ala
Ser
Tle
Ala
405
Phe
Val
Arg
Val
Trp
485
Ala
Thr

Lys

Leu

Arg

Pro

Gln

Lys

Val

310

His

His

Glu

Phe

Leu

390

Ala

Lys

Asn

Leu

Lys

470

Leu

Pro

Ala

Pro

His

Leu

Lys

Asp

Val

295
Ile

Thr
His
Asp
375
Glu
Phe
Phe
Thr
Thr
455
Gly
Asn
Tyr
Cys
Leu

535
Glu

Thr
Ala
Ile
280
Thr
Gln
Glu
Leu
Phe
360
Lys
Asp
Gly
Gly
Val
440
Gly
Val
Met
Phe
Arg
520

Ala

Glu

Glu Glu Asn

Ala
265
Pro
Pro
Ala
Leu
Phe
345
Gln
Ser
Leu
Glu
Ala
425
Tle
Ser
Lys
Glu
Cys
505
Val
Ala

Ser

195

250
Ala

Met
Gly
Ala
Val
330
Asp
Pro
Glu
Gly
Tle
410
Met
Asn
Pro
Ser
Val
490
Gly
Ala

Asp

Thr

Leu
Asp
Thr
Asp
315
Arg
Met
Gly
Asp
Val
395
Ser
Met
Ile
Cys
Asp
475
Lys
Gly
Asp

Asp

Arg

Val
Phe
Arg
Lys
300
Pro
Arg
Ser
Asp
Asp
380
Asp
Ser
Lys
Val
Ala
460
Lys
Ile
Phe
Pro
Glu

540
Trp

Val
Ala
Phe
285
His
Leu
Leu
Ala
Cys
365
Ala
Ala
Tle
Ser
Tle
445
Ala
Leu
Tle
Tle
Leu
525
His

Asn

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

Lys

Asp

Tyr
255
Thr
Met
Glu
Thr
Ala
335
Asp
Leu
Ala
Leu
Leu
415
Met
Ser
Tle
Ala
Ala
495
Cys
Arg

Asp

Val

Ile

His

Asp

Glu

Ala

320

Val

Phe

Glu

Leu

Leu

400

Pro

Phe

Arg

Gly

Asp

480

Val

Asp

Leu

Asp

Gly
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545

Tle Leu Ser

Gly
Lys
Gly
Pro
625
Ile
Ser
Phe
Thr
Met
705
Gln
Ala
Lys
Glu
Lys
785
Gly
Asp

Lys

Glu

Thr

Ser

Glu

610

Gly

Leu

Gly

Ile

Thr

690

Lys

Glu

Glu

Gly

Tyr

770

Asn

Ser

Gly

Leu

Phe
850

Ser
Phe
595
Gly
Pro
Val
Glu
Cys
675
Leu
Gln
Arg
Val
Tle
755
Asn
Gly
Val
Pro
Ser

835
Val

Glu
Ile
580
Ser
Arg
Val
Glu
Gly
660
Thr
Thr
His
Thr
Lys
740
Asp
Tyr
Ile
Gln
Val
820

Lys

Thr

Leu
565
Tle
Tyr
Gly
Ser
Leu
645
Glu
Thr
Tyr
Asp
Tle
725
Phe
Phe
Asn
Lys
Leu
805
Leu

Asp

Ala

550
Cys

Val

Leu

Ser

Lys

630

Gly

Gly

Gly

Phe

710

Phe

Glu

Lys

Ser

Val

790

Ala

Leu

Pro

Ala

Lys

Met

Leu
615
Gly
Gly
Asp
Lys
Val
695
Phe
Phe
Gly
Glu
His
775
Asn
Asp
Pro

Asn

Gly
855

Ala
Ala
Gly
600
Leu
Glu
Asp
Ala
Leu
680
Gln
Lys
Lys
Asp
Asp
760
Asn
Phe
His
Asp
Glu

840
Ile

Val
Met
585
Ala
Thr
Glu
Val
Thr
665
Pro
Cys
Ser
Asp
Thr
745
Gly
Val
Lys
Tyr
Asn
825

Lys

Thr

196

Glu
570
Thr
Pro
Cys
Leu
Asn
650
Tyr
Val
Phe
Ala
Asp
730
Leu
Asn
Tyr
Ile
Gln
810
His
Arg

Leu

955

Ser
Thr
Ile
Gly
Phe
635
Gly
Gly
Pro
Ser
Met
715
Gly
Val
Ile
Ile
Arg
795
Gln
Tyr

Asp

Gly

Arg
Leu
Thr
Asp
620
Thr
His
Lys
Trp
Arg
700
Pro
Asn
Asn
Leu
Met
780
His
Asn
Leu
His

Met
860

Tyr
Ala
Leu
605
Val
Gly
Lys
Leu
Pro
685
Tyr
Glu
Tyr
Arg
Gly
765
Ala
Asn
Thr
Ser
Met

845
Asp

Glu
Ser
590
Tyr
Glu
Val
Phe
Thr
670
Thr
Pro
Gly
Lys
Tle
750
His
Asp
Tle
Pro
Thr
830

Val

Glu

Thr
575
Ser
Gly
Glu
Val
Ser
655
Leu
Leu
Asp
Tyr
Thr
735
Glu
Lys
Lys
Glu
Tle
815
Gln

Leu

Leu

560
Val

Val
Ser
Asn
Pro
640
Val
Lys
Val
His
Val
720
Arg
Leu
Leu
Gln
Asp
800
Gly
Ser

Leu

Tyr
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Lys

865
210>
211>
212>
213>
220>
223>
<400>
Tyr Ile
1

Val Arg

Glu Ile

Arg Lys
50

Gln Ser

65

Leu Gln

Tyr Arg

Ala Phe

Lys Glu
130

Asp Ala

145

Ala Ser

Tyr Leu

Thr Leu

Thr Gln

210
Glu Cys
225

42
1005
PRT

Artificial Sequence

Synthetic construct,

42
Phe

Gln
Ser
35

Lys
Arg
Gly
Thr
Ser
115
Asn
Tyr
Phe
Glu
Gln
195

Met

Phe

Ser Ser Asp Thr

Thr
20

Tyr
Leu
Lys
Leu
Leu
100
Ser
Phe
Leu
Cys
Pro

180

Asn

Lys

5
Val

Ala

Gln

Val

Gly

85

His

Pro

Pro

Asp

Pro

165

Thr

Val

Glu

Lys

Leu

Pro

Leu

Glu

70

His

Pro

Lys

Thr

Met

150

Ala

Ile

Leu

Leu

Tyr
230

Ser
Arg
Asn
55

Asn
Tyr
Val
Val
Val
135
Val
Lys
Arg
Ala
Pro

215
Ala

VEEV nsP4-2A-STING

Gly
Glu
Leu
40

Pro
Met
Leu
Pro
Ala
120
Ala
Asp
Leu
Ser
Ala
200

Val

Cys

Gln
Val
25

Asp
Thr
Lys
Lys
Leu
105
Val
Ser
Gly
Arg
Ala
185
Ala

Leu

Asn

197

Gly His Leu

10
Val

Gln

Pro

Ala

Ala

90

Tyr

Glu

Tyr

Ala

Ser

170

Val

Thr

Asp

Asn

Leu

Glu

Ala

Ile

75

Glu

Ser

Ala

Cys

Ser

155

Phe

Pro

Lys

Ser

Glu
235

Glu
Lys
Asn
60

Thr
Gly
Ser
Cys
Tle
140
Cys
Pro
Ser
Arg
Ala

220
Tyr

Gln
Arg
Glu
45

Arg
Ala
Lys
Ser
Asn
125
Ile
Cys
Lys
Ala
Asn
205

Ala

Trp

Gln
Thr
30

Glu
Ser
Arg
Val
Val
110
Ala
Pro
Leu
Lys
Tle
190
Cys

Phe

Glu

Lys
15

Glu
Leu
Arg
Arg
Glu
95

Asn
Met
Glu
Asp
His
175
Gln
Asn

Asn

Thr

Ser

Leu

Leu

Tyr

Ile

80

Cys

Arg

Leu

Tyr

Thr

160

Ser

Asn

Val

Val

Phe
240
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Lys Glu Asn

Thr
Asn
Leu
Arg
305
Tyr
Leu
Asp
Thr
Thr
385
Thr
Thr
Leu
Val
Asp
465
Arg
Val
Ser

Phe

Arg

Lys
Leu
Lys
290
Pro
Leu
Leu
Ala
Asp
370
Ala
Leu
Lys
Thr
Leu
450
Asp
Cys
Gly
Val
Lys

530
Arg

Leu
Asn
275
Arg
Lys
Cys
Pro
Ile
355
Ile
Leu
Ile
Thr
Leu
435
Arg
Asn
Ala
Glu
Thr
515

Leu

Arg

Pro
Lys
260
Met
Asp
Val
Gly
Asn
340
Tle
Ala
Met
Glu
Lys
420
Phe
Glu
Tle
Thr
Lys
500
Gly

Gly

Ala

Tle
245
Gly
Leu
Val
Gln
Tle
325
Tle
Ala
Ser
Tle
Ala
405
Phe
Val
Arg
Val
Trp
485
Ala
Thr

Lys

Leu

Arg

Pro

Gln

Lys

Val

310

His

His

Glu

Phe

Leu

390

Ala

Lys

Asn

Leu

Lys

470

Leu

Pro

Ala

Pro

His

Leu

Lys

Asp

Val

295
Ile

Thr
His
Asp
375
Glu
Phe
Phe
Thr
Thr
455
Gly
Asn
Tyr
Cys
Leu

535
Glu

Thr
Ala
Ile
280
Thr
Gln
Glu
Leu
Phe
360
Lys
Asp
Gly
Gly
Val
440
Gly
Val
Met
Phe
Arg
520

Ala

Glu

Glu Glu Asn

Ala
265
Pro
Pro
Ala
Leu
Phe
345
Gln
Ser
Leu
Glu
Ala
425
Tle
Ser
Lys
Glu
Cys
505
Val
Ala

Ser

198

250
Ala

Met
Gly
Ala
Val
330
Asp
Pro
Glu
Gly
Tle
410
Met
Asn
Pro
Ser
Val
490
Gly
Ala

Asp

Thr

Leu
Asp
Thr
Asp
315
Arg
Met
Gly
Asp
Val
395
Ser
Met
Ile
Cys
Asp
475
Lys
Gly
Asp

Asp

Arg

Val
Phe
Arg
Lys
300
Pro
Arg
Ser
Asp
Asp
380
Asp
Ser
Lys
Val
Ala
460
Lys
Ile
Phe
Pro
Glu

540
Trp

Val
Ala
Phe
285
His
Leu
Leu
Ala
Cys
365
Ala
Ala
Tle
Ser
Tle
445
Ala
Leu
Tle
Tle
Leu
525
His

Asn

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

Lys

Asp

Tyr
255
Thr
Met
Glu
Thr
Ala
335
Asp
Leu
Ala
Leu
Leu
415
Met
Ser
Tle
Ala
Ala
495
Cys
Arg

Asp

Val

Ile

His

Asp

Glu

Ala

320

Val

Phe

Glu

Leu

Leu

400

Pro

Phe

Arg

Gly

Asp

480

Val

Asp

Leu

Asp

Gly
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545

Tle Leu Ser

Gly
Lys
Gly
Pro
625
Gly
Val
Leu
Val
Gly
705
Arg
Asn
Ser
Glu
Leu
785
Leu
Arg

Gly

Asp

Thr

Ser

Glu

610

Gly

His

Thr

Val

Cys

690

Ser

Gly

Ala

Gln

Ile

770

Ala

Gln

Gly

Val

Lys
850

Ser
Phe
595
Gly
Pro
Gly
Leu
Leu
675
Ser
Tyr
Ala
Val
Ala
755
Ser
Trp
Ala
Ala
Pro

835
Leu

Glu
Tle
580
Ser
Arg
Pro
Ala
Trp
660
His
Leu
Trp
Leu
Gly
740
Leu
Ala
Ser
Arg
Val
820

Asp

Pro

Leu
565
Ile
Tyr
Gly
His
Gln
645
Gly
Leu
Ala
Arg
Leu
725
Pro
Asn
Val
Tyr
Ile
805

Ser

Asn

Gln

550
Cys

Val
Leu
Ser
Ser
630
Lys
Leu
Ala
Glu
Thr
710
Leu
Pro
Tle
Cys
Tyr
790
Arg
Gln

Leu

Gln

Lys
Met
Arg
Leu
615
Ser
Ala
Gly
Ser
Glu
695
Val
Leu
Phe
Leu
Glu
775
Tle
Thr
Arg

Ser

Thr
855

Ala
Ala
Gly
600
Leu
Leu
Ala
Glu
Leu
680
Leu
Arg
Ser
Thr
Leu
760
Lys
Gly
Tyr
Leu
Met

840
Gly

Val
Met
585
Ala
Thr
His
Leu
Pro
665
Gln
Arg
Ala
Ile
Trp
745
Gly
Gly
Tyr
Asn
Tyr
825

Ala

Asp

199

Glu
570
Thr
Pro
Cys
Pro
Val
650
Pro
Leu
His
Cys
Tyr
730
Met
Leu
Asn
Leu
Gln
810
Tle

Asp

His

955

Ser
Thr
Tle
Gly
Ser
635
Leu
Glu
Gly
Tle
Leu
715
Phe
Leu
Lys
Phe
Arg
795
His
Leu

Pro

Ala

Arg
Leu
Thr
Asp
620
Ile
Leu
His
Leu
His
700
Gly
Tyr
Ala
Gly
Ser
780
Leu
Tyr
Leu

Asn

Gly
860

Tyr
Ala
Leu
605
Val
Pro
Ser
Thr
Leu
685
Ser
Cys
Tyr
Leu
Leu
765
Val
Tle
Asn
Pro
Tle

845
Ile

Glu
Ser
590
Tyr
Glu
Cys
Ala
Leu
670
Leu
Arg
Pro
Ser
Leu
750
Ala
Ala
Leu
Asn
Leu
830

Arg

Lys

Thr
57h
Ser
Gly
Glu
Pro
Cys
655
Arg
Asn
Tyr
Leu
Leu
735
Gly
Pro
His
Pro
Leu
815
Asp

Phe

Asp

560
Val

Val
Ser
Asn
Arg
640
Leu
Tyr
Gly
Arg
Arg
720
Pro
Leu
Ala
Gly
Glu
800
Leu
Cys

Leu

Arg
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Val
865
Gly
Met
Gln
Pro
Asp
945
Gln

Val

Gly

Tyr

Thr

Ser

Ala

Glu

930

Asp

Glu

Pro

Met

<210>
211>
212>
213>
220>
223>
<400>
Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro

1
Gly

Pro

<210>
211>
212>
213>
220>
223>
<400>
Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly Asp Val Glu Glu Asn

1

Ser

Cys

Gln

Lys
915

Ser

Ser

Glu

Ser

Glu

995
43
18
PRT

Asn

Val

Tyr
900
Leu

Gln

Ser

Lys

Thr

980
Lys

Ser

Leu

885

Ser

Phe

Asn

Phe

Glu

965

Ser

Pro

Tle
870
Glu
Gln
Cys
Asn
Ser
950
Glu

Thr

Leu

Tyr

Tyr

Ala

Arg

Cys

935

Leu

Val

Met

Pro

Artificial Sequence

Synthetic construct,

43

44
19
PRT

5

Artificial Sequence

Glu
Ala
Gly
Thr
920
Arg
Ser

Thr

Ser

Leu Arg Thr Asp Phe Ser

1000

Leu Leu Glu

Thr

Phe

905

Leu

Leu

Gln

Val

Gln
985

Pro
890
Ser
Glu
Tle

Glu

Gly
970

875
Leu

Arg

Asp

Ala

Val

955

Ser

Asn

Gln

Glu

Ile

Tyr

940

Leu

Leu

Glu Pro Glu

Gly

Thr

Asp

Leu

925

Gln

Arg

Lys

Leu

Gln

Leu

Met

910

Ala

Glu

His

Thr

Leu
990

1005

Arg
Phe
895
Leu
Asp
Pro
Leu
Ser

975
Ile

thosea asigna virus 2A protein

10

15

Ala

880

Ala

Glu

Ala

Ala

960

Ala

Ser

Synthetic construct, porcine teschovirus -1 2A protein

44

Pro Gly Pro
<210> 45

5

200

10

15
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211> 22
<212> PRT
<{213> Foot-and-mouth disease virus
220>
<221> MISC FEATURE
222> (1) ..(22)
<223> FMDV 2A protein
<400> 45
Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val
1 5 10 15
Glu Ser Asn Pro Gly Pro
20
<210> 46
211> 20
<212> PRT
<213> Artificial Sequence
<220>
<223> Syntehtic construct, equine rhinitis A virus 2A protein
<400> 46
Gln Cys Thr Asn Tyr Ala Leu Leu Lys Leu Ala Gly Asp Val Glu Ser
1 5 10 15
Asn Pro Gly Pro
20

201
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