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Japanese encephalitis virus (JEV) is a member of mosquito-borne flaviviruses. To investigate whether there is a
cis-acting genetic element in the coding region of the JEV C protein, which is required for viral replication, we
generated four mutants by introducing a various size of deletions in each structural protein-coding region, designated as
pJEV/Rep/ACC/LUC, pJEV/Rep/AC/LUC, pJEV/Rep/AprM/LUC, and pJEV/Rep/AE/LUC, of these, all replicons
except for pJEV/Rep/ACC/LUC were competent in replication. Since pJEV/Rep/ACC/LUC is the same as pJEV/Rep/
AC/LUC except for an additional 5' deletion (nt 132~201) in the coding region of the C protein, this region appeared to
be essential for RNA replication. This is consistent with the proposed cyclization sequence motif in the 5' region of the
C gene, which has been recently shown to be required for replication in other mosquito-borne flaviviruses such as DV,
YFV, KUN, and WNV. Thus, our results suggest that a cis-acting genetic element in the coding region of the JEV C
protein may play an important role in RNA replication. This study will facilitate the current understanding of JEV RNA

replication.
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JEV)= AA g H]SEeke] Fobrlobel Bl g A
Aol A oF 16~20%0] Dab= WHE (8,1824)% LJERHL
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Zebu|n)E)d) 3 (Flaviviridae family)s Z2bd]ujo]e] X~
(flavivirus), | 2~EJu}o] 2|2 (pestivirus), 2 3l FFA|u}o] 2 2
(hepacivirus)2] Al 7H2] 2 (genus) o2 A E o] At =2
Hlvlo] g 2~ Lol = U&= Qo] 2] 2 (Japanese encephalitis
virus, JEV), &durlo]E 2 (yellow fever virus, YFV), J2=E
velutol 8] A (West Nile virus, WNV) 2 ®7]gnjo] 2]~
(dengue virus, DV)9} 22 1A YA nlo]2=E0] x4
ojm, HxEulo]H 2 Lol FHAIl BAH E4E 71A
= A HRo] 82 (bovine viral diarrhea virus), 2 FX|Z
dl2feato] 2] 2~ (classical swine fever virus), 2] border disease
virusE0] wHE 0] Qi) o]} tlEo], 3Fpantele] 2 Gl
= @A cE7FERto] ]2 (hepatitis C virus)RHo] EFE0] Q)
t}h o]E Hiolg| A= TdrEe] -4 RNA Hpo|2
olw, & gjuto] wlolu]xo] YA E o E FEMIL QITt

F T7] (Culex tritaeniorhynchus)oll 2]&) 7131} =]
2E 9F 11 kb2 1A% RNA AlsS 7}
Al 0}‘4-«] 71 open reading frame (ORF)= &
%.3}3taL, ORFS} 7 Aol &&el npole]2e] B4, A
A R BllEe] Hofsl= 95 FEHQE|ER R 5 Hi
A5-9] (nontranslated region)¥} 574 FEE| LEFO| =R A
3 HHEL) O] 7 Y] AlAa-ARE IR AR
Qo). dEyAnlo]e} =] RNA Al 5 2ol B 1 7
TZE 7MKL 9o, 3 dtel| Z2] A 77E] [poly (A) tail]
£ 7K A @tk vlole] 2~ ORFE 71 3hve] thehd
Az FAAEH "G} Al = WY F Z=A 3A
of o3 }4 23k 3709 A (structural protein)d 771<]
H] G224 (nonstructural protein, NS)Z THEO]ZIT] A 7}
o] Gtz vl e 5 ol A EE] capsid (C), premembrane
(prM) = envelope (E) Fo 2 d5slEoe] ) K nlo)
2] 229] A7HEAlol] "H Q1 A7 HEA] &4 (replicase) = T
AE 7S] vTEA @ HES NS1-NS2A-NS2B-NS3-
NS4A-NS4B-NS55=0. 2 otaslE|o] It} (4,6,7).

TEL M HRo]#229] RNA A= A8 9% U
BHE o1Aek Hto g 7Ex|aL oFA Y& EE (circular con-
formation)= F & = AUk & d&A gt 5 dekn 3 7
ol EA3k= cyclization sequence (CS) 7F2] Sol3t 17]-
A3t (base-pairing) 'panhandle’ X% AP0 Z FAFH v}
ol2]2 A5 RNAS] A&3kE F=3t} (9,22). ©]2]3F RNA

o] dFsl= 7152l SHAA Wi F8% W& A
AE Aoz delA T} (3,10,11,16,26). Zepu|Hlo]e] 2

&3l W nlo]| 9] A, Als RNAS % Hrhi 9]
off BolstAl Jo& Yx|gt vHiEE= AVIAE EEHIL &
Algke}, 271 wiZfA] vlo]E] 2 Al RNAZGS] dEA 714

(o)

21

_,S,J\I-OI ;2

o o,

b

IOX
TTO,

o
I

4

04

Bl, 2AI%, 08!

o,

A fFHQAke] EA ol = Hahn et al (5)°l] oJellA] AEo=
AR AT o= Fehnfole] ol Lol B HlolAE
oA & BEH] 9= Aoz HuHITt (5). 5-CS F31<
A= C S (ARt ofgEo® oF 4072 671
N-Zeh Foll fxlekar glom, wbo] oo} Fu A Aghs
gk JFE 3-CS FHRIAE 3-wee] EA3HE stem-loop
20] vz ehiel EAlshs Aoz ARG (22).
4114 %‘%ﬂ‘gﬂ}o]ai—% F3sto] ggl Zeuntol e
2-9] 7+93/do] 9= cDNA (infectious cDNA)7F 34 o=
P E o] EAMETHA Q] SHelA ZehajutolE 9] 7%
Aol AZAR1 ARE AlgataLl vk & A7 AlAH
Z2 e digntele s 27)e] A FHAF AlAE
& o]&ste], ¢ el FF-Soll EAsh=z AR All T
3k 4TS ok 5 S| EAFTe o] 59 el tisiA
ekt sielth i ATE S skow Uit Sule]
2l20] Z7HR Aol ¥olsli= RNAS] ofAb7zzol] thdh A3
ol Tad 7xE Aed Aow Al £, 1
ofg]ze] 27HEA|e} PdE 7| 2ATA NS o] &ste] Bt

HAE Al Tel e 7] Aow 7|,
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1. Ml ZH{ QD) o] A

BHK-21 A|22% 10% AEfold %, 2 mM L-2FEMY, 1X
minimum essential medium (MEM) H]E}FT] 84 100 U #HY
A9, 2100 pg SEFERRO]LI0] Fof Sl UI-MEM HY
Aol A v FEISITE 1X MEM HIEFT] -8-9oll= 1 mg/l choline
chloride, 1 mg/l D-calcium pantothenate, 1 mg/1 folic acid, 2 mg/l
i-inositol, 1 mg/l nicotinamide, 1 mg/l pyridoxal hydrochloride,
0.1 mg/l riboflavin, 1 mg/l thiamine hydrochloride, 2 85 mg/l
NaCl7} 33k50] Qi) AlZajd Al ARERE BE Ames
Gibco BRL, Gaithersberg, MD, USA 0. ZH-E] +3J3}%I )
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Zo}2u| =52 pIEV/FL/LUC (27)
L2 ATl AREE Zetolr=
= 24 (deletion)F-¢l= MEF
Xhol A}E]& Aisho = =, AiE Xholo.=2 <13)
A Leu®} Glu®] 7 op]iibe] zhzbo] njolu] s thilz]o
AEA AYEIATE AA, L dntole] 9] C
JE-Lol AAd (nt 132~404)S 7FA 3L E pJEV/Rep/ACC/
LUCS th&3 2] =St 2709 PCR T (C17} C2)
o] Zz}o]™ DelF/CIRT} C2F/DelRE A-g-3to] pJEV/FLE
FE AL oA $AE F Jlle] ¢ (C12] 267-bp
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Table 1. Oligonucleotides used in this study

Oligonucleotide Sequence Polarity
DelF 5-GATTTAATTA ACCTGCAGGGGGCTGTT sense
CIR 5-GATCTCGAGCCGGTTTTTACCGGGCCC antisense
C2F 5-GATCTCGAGAAAAGAGGAGGAAATGAA sense
DelR 5-TGTGGCCAAGAAGGCCAAAGCAATTGA antisense
C3R 5-GATCTCGAGCATTACTACCCTCTTCAC antisense
prM1R 5'-GATCTCGAGGTCCGTGTTGTTAATGGT antisense
prM2F 5'-GATCTCGAGGATTCAACGAAAGCCACA sense
EIR 5-GATCTCGAGGGCTCCACTGGCTCCTTC antisense
E2F 5'-GATCTCGAGACAACTTTGAAGGGAGCT sense

Pacl-Xhol ©H 3} C22] 226-bp Xhol-Bsiwl ©-#H)2 pJEV/
FL/LUCS] 20,073-bp BsiWI-PaclZ} F3AIZI 24 pIEV/
Rep/ACC/LUCS §Adskalth. 41, dEwdAntole 9] C
wald I Relo] AA (nt 201~404)S 7143l = pIEV/
Rep/AC/LUC Th3t ko] A ¥ Atk €3 PCR W o]

pJEV/FLZR-E] Zzlo]™ DelF/C3RS AHE-8l] TZEH Ik

ol#@A FZE AE2] 336-bp Pacl-Xhol $+HS- pJEV/Rep/
ACC/LUCS®] 12,850-bp XhoI-Rsrll 2 7,449-bp Rsrll-Pacl
AL} HIAFCZH pIEV/Rep/AC/LUCE T3ttt Al
A, dEHArtol 2] prM T I R9e] AA (nt
531~812)% 7FAIL Y= pIEV/Rep/AprM/LUCS tF&-3 2+
o] gAE Atk 2702 PCR WA (prM13} prM2)o] Zz}o]
W DelF/prtMIRZ} prM2F/DelRE AH&-310] pJEV/FLZY-E]
FAEA. oA HAE F AN g (prM19] 666-bp
PacI-Xhol ¥HA 3} prM22] 1,616-bp XhoI-Sfil ©HH)S pIEV/
FL/LUC9] 10,264-bp Sfil-Nsil % 8,011-bp Nsil-Pacl THHE
I AR O ZM pIEV/Rep/AprM/LUCS §AISIA T A
o2 JExGulolz) o] E T Il A4E (nt
1,032~2,201)S 742l Q1+ pJEV/Rep/AE/LUCS &3} 2+
o] A=Ak 27112 PCR W (E17} E2)°] Z&ko] ™ DelF/
EIR¥} E2F/DelRE AHE-3}e] pIEV/FLZRE A= 3ot
olgA dAd F 79 9 (E19] 1,167-bp Pacl-Xhol T+
7} E29] 227-bp Xhol-Sfil @) pJEV/FL/LUCS] 10,264-bp
Sfil-Nsil 2 8,011-bp Nsil-Pacl YHEI} Hgr|7] o =H
pJEV/Rep/AE/LUCS EH43313ith

3. In vitro BARS (/n vitro transcription)

¢k 100~200 ng®] wild-type = A3 cDNA Zo}An]
EZ Xbal AFEALES o]&ate] HAekdto 24 in vitro HA}
HES-A] Qs A-9 3 ] (run-off site)E WHEIT Hot

¥ cDNAEL Fl5-2R2XE0R FE3aL oehes o
435ko] RAAIZL 2, 20 pl nuclease-free dH,000 5 0 24
RNase-free DNA 35 +H]3I3{th o], In vitro HAREE-
ML 0.6 mM cap analog [m7G(5")ppp(5')G, New England Bio-
labs, Inc., Beverly, MA, USA], 10 mM DTT, 1 mM<] z}z} UTP,
GTP, CTP, ATP, 40 U2] RNase OUT, 15 U¢] SP6 RNA %3at&
AE 90 B 37TCelA w3t v 1~15 iE
optR= AL AL A9 5S Fo=EH Bl

=

4.

ogl

HZXE (Transfection)

BHK-21 Al (3x10%t FAAg 3% Aol p150 mm
Hl Al ko] FHlekdit). FAAeS fIsiA AlE
= U3 ol ARsioit) obxst Aelw A dskA Aet
BHK-21 A5 EfAl HEE sto] wjddAlelA &e]sial
th. EfAl X2 ¥ AlEE phosphate-buffered saline (PBS)=
39wk o R S AAElth AlF & AlE (8x10°
cellm)E PBSE AH83te] AF-FAIZ T o|2A F0lE Al
EE 1~2 pgd in vitro FARES o2 A2 RNA ZAMA 9}
42 v, 0.4-cm electroporation cuvette (ECM 830, BTX Inc.,
San Deigo, CA, USA)°ll %1 ¥ 980 V< 99 psellA] 5H

pulseE A5},
5. ZANEHYO|= g48M EAM (Luciferase assay)

FAHSE AEE 6-YD (well) S0 E 53131tk 2t
W PBSE - W14 AFEIITE A= 200 o] 8-3fH ¥
(25 mM Tris-HCI pH 7.8, 2 mM DTT, 2 mM EGTA, 1% [v/v]
Triton X-100) AFg-3lo] 8FAIZ 3 AFLoA 208 FF
wjFBEATE. o] Foll, AE FE AAGT] e AlEE

& 221F 12,000 mpmollA A EE skl A evhE
23431} 10~20 ple] AEFZNS 100 plo] FAH o)
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Z @ihdd B 9-gAISF [20 mM Tricine, 1.07 mM chloro-3-indolylphosphate<} nitroblue tetrazolium 7]2-& AR
(MgCO5);Mg(OH), - 5H,0, 2.67 mM MgSO,, 0.1 mM EDTA, sto] W5 AZEkaglvh
33.3 mM DTT, 270 uM coenzyme A (Sigma-Aldrich Co., St.

Louis, MO, USA), 470 uM luciferin (Promega, Madison, W1, Z t

USA), 530 uM ATP]¢} Alofx] & vl=2 FA|FHo]=9] a4

2/J-& Luminometer TD20/205 AH8-3Fo] 4] 8k3le). 2] 2 ArelMs vE Eehulelee] ¢ @ s1gEe]
2 39 HEESIG o o] 59| H relative light unit (RLU)S: o &A= ALZ AQkH 5-CS FHUAE EUE 8o,
¥ A9 ek Qs giujole o] Favhild melo] ofuid As-2}

A
£ FRAIA) EAshs AE BAstaxt sk3ich WA Fig
1o Yebd A3 o], dEu|Anto]#| 9] infectious cDNA

PAHSE BHK-21 AE9] &3ES 1X ample loading 2 7|%® sfo] ulolg] el Fxuhuld Fgylele] thekst
buffer (80 mM Tris-HCI [pH 6.8], 2.0% sodium dodecylsulfate 3719] A4 (deletion)S AAYAH S Ax3 EAROIES
[SDS], 10% glycerol, 0.1 M DTT, 0.2% bromophenol blue)S A} SIS, ol EAHolE ¥ Al ol5e] ATIEA o
83te] galAFl =M MEE3ES FrIsklth A8 e A I AgHoR A £481a12F RNA AP7HEA]

6. YAE EX 24 (Western blot)

o] AAHHAS SDS-polyacrylamide gel electrophoresis® o o]EFH o7 FAHYolx HIEH FAA/} W H L=
23 Uh2, PVDF membrane®l] %71 &, 13} A2 L&y t]z}21&}SI Tl =, encephalomyocarditis virus®] internal ribo-
Gulole] el BolX o= Rhg3h= ddH& AME-Ste] PVDF some entry site -3 %14 (EMCV IRES)ell ]3] o] x4
membranes 1:1000 343t 2A13F FF AH3IGITL 1) & = A= gxy FAA HHAFMHES dE2HAn)
A= A% membrane alkaline phosphatase (AP)-conjugated o]#2:9] 3' NTR 2 & F-itof Adsiint olef 22 &

goat anti-rabbit Ig G A= 1:5000 3415t 24)7F St & How B 23S s|M pIEV/Rep/ACC/LUC, pJEV/Rep/
Attt dAlE Ry odulo]] 2~ A S 5 bromo-4-  AC/LUC, pJEV/Rep/AprM/LUC 2 pJEV/Rep/AE/LUCE. 3

pJEV/FL/LUC —» EMCV IRES
'NS2" NS4 _
mms C prM E NS1 U922 NS3 AR NS5 Luc
pJEV/Rep/ACC/LUC —» EMCV IRES
q LUC _
pJEV/Rep/AC/LUC —» EMCV IRES
ﬂ | LUC _
pJEV/Rep/AprM/LUC ,—» EMCV IRES
— I H LUC _
pJEV/Rep/AE/LUC —» EMCV IRES

—| . LUC

Figure 1. Construction of JEV viral replicons. The structures of the JEV viral replicons are shown. Solid boxes (l) indicate in-frame
deletions that had been introduced into the genome of the infectious pJEV/FL/LUC construct. Four constructs, namely, pJEV/Rep/ACC/
LUC, pJEV/Rep/AC/LUC, pJEV/Rep/AprM/LUC, and pJEV/Rep/AE/LUC, contain a single in-frame deletion in each structural gene of
JEV. pJEV/Rep/ACC/LUC has a deletion that extends to the proposed cyclization sequence motif in the 5' region of the C gene, unlike
pJEV/Rep/AC/LUC. EMCV IRES, Internal ribosome entry site element of encephalomyocarditis virus; LUC, luciferase gene.
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H RF o] EdWelES sk, A4 ¢ A
21| nt 132~404, C A1) nt 201~404, prM -4 2F2] nt
531~812 2 E 542+ nt 1,032~2,201 F-$I7F AA=SATH
(Fig. 1).

olgA FAE AE3F cDNAE FTHOoZ AE-3le] SP6
RNA SHELE AFEE in vitro FAWHS-S BaiA 7H2te)
RNA ZAHAIS 9Hdsloltt. s RNAS 1% opk=2 A
& AHESle] A7 S AR RN, o5 Fdo et
AAA Q] RS E A5 Fig. 200 YERH A3} 2ol
Z}7}e] £9lo] RNA AA S-S wild-type JEV/FL/LUC
RNAS} frAFSHAl A EIASS ERI8Iit) ogA 4%
RNA HAMAE BHK-21 A3l electroporations 43§30 2
A FAASAZ T FAASE RNA HAR 2] A7 HEA] o
5 A8 H8lA, sde o] sk AEE Fo
A Az 242y g3fsle] RNA AR ZRE deE £4]
Hlo]ze] &4dS E4313ITh pJEV/Rep/ACC/LUC RNA9]
A, BAAE 6Tl A $ FAMSE AEERH

(e}

1

Hyo]=e] FAe ok 52x10° RLUSE =AY

Rom, o] DA Agte] Aol wpebs] HApA o w Fhast
PAAZ 5 96rI3te] gk theol= oF 8.8 RLUZHA
HAaskelet (Fig 3, @). o] FA= @48k 4] 942 BHK-
21 MaEollA SA 5= wlEG52] 4°4] (background level)©]
t}h (Fig. 3, FA1). ol¢h= dixzA o w, v 37b4]¢] 3¢
(pJEV/Rep/AC/LUC, pJEV/Rep/AprM/LUC 2 pJEV/Rep/AE/

pJEV/Rep/ACC/LUC
pJEV/Rep/AC/LUC
pJEV/Rep/AprM/LUC
pJEV/Rep/AE/LUC

&}
-’
|
3
w
>
LU
w
a

<+— cDNA template

<+— RNA transcripts

Figure 2. Generation of the synthetic RNA transcripts in vitro
transcribed from pJEV/Rep/ACC/LUC, pJEV/Rep/AC/LUC, pJEV/
Rep/AprM/LUC, and pJEV/Rep/AE/LUC cDNA templates. Each
cDNA as indicated was linearized by Xbal digestion. Linearized
c¢DNA templates were used for in vitro transcription reaction using
the SP6 RNA polymerase. 1~1.5 pl of the reaction mixtures was
analyzed by 0.5% agarose gel electrophoresis. cDNA templates
and RNA transcripts as indicated were visualized by ethidium
bromide staining.
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e FAHE 0] = 242 pJEV/Rep/ACC/LUC RNAZ
FAAZE AxelA FdE= S92 A oF 59%10°
RLUC|G O, o] Ed2 ARbe] Aol whebr] 43 &
7¥sldtt (Fig. 3). A% F 48A)7e] A7t thgoll =
o590 gL oF 27x10° RLUZHRA] Z718kglom, 1 o=
AP o= ZHAESIT) (Fig. 3).

53k BHK-21 A|3Zol] @ 3kel 7h7ke] RNA AR 2]
A7HEA] o= PH 73k RNARSE vjo]g]2 thilzo]

A 3 EE AE BT =M AT olF 9

LUC), B4 6A13b0] Ao 5 AAaake AzolA]
o

aa
a2

Luciferase activity (Log RLU)
N w Y ()] (o)} ~

0 12 24 36 48 60 72 84 96

Time (h.p.t)

Figure 3. Expression of LUC. Naive BHK-21 cells (8<10°)
were transfected with 2 pg of the parent or JEV viral replicon
RNAs that had been transcribed from each ¢cDNA template and
then seeded on 6-well plates at a density of 4X<10° cells per well.
At the indicated time points, the cell lysates were subjected to
luciferase assays. The experiments were performed in triplicate and
the mean values are shown. Solid circle, pJEV/Rep/ACC/LUC;
open circle, pJEV/Rep/AC/LUC; open triangle, pJEV/Rep/AprM/
LUC; open square, pJEV/Rep/AE/LUC. A dotted line indicates the
level of background luminescence of naive cells. hpt, hours post-
transfection.
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Figure 4. Expression of JEV NS1 protein. The transfected cells
(4><10°) as indicated were lysed with 1X sample loading buffer
48 hr post-transfection and the protein extracts were resolved on
10% SDS-polyacrylamide gels. The proteins were transferred onto
the nitrocellulose membrane and immunoblotted with a JEV hy-
perimmune antiserum.



130 24, 2RY, SYs AF0, 24Y, olgel
Table 2. Z&H|nlo]2] 2 9] cyclization sequence
Virus 5'CS 3'CS

DEN-1 UCAAUAUGCUG CAGCAUAUUGA

DEN-2 UCAAUAUGCUG CAGCAUAUUGA

DEN-3 UCAAUAUGCUG CAGCAUAUUGA

DEN-4 UCAAUAUGCUG CAGCAUAUUGA

JEV UCAAUAU-GUG CAC-AUAUUGA

WNV GUCAAUAUGCUA AGCAUAUUGAC

MVE GUCAAUAUGCUA AGCAUAUUGAC

YFV CCCUGGGCGUCAAUAUGGU ACCAUAUUGACGCCAGGG

ol

14, 77ke] RNAR BAARE F 43270] Aaka b
gujolzize] grldo] 5

A o|H o Hh-S3HE mhps
A5 o83t Al=d EES TR (Fig. 4). FAI9
dlo]= T E 543 vV 2, 3712] cDNA (pJEV/Rep/

AC/LUC, pJEV/Rep/AprM/LUC 2 pJEV/Rep/AE/LUC)ZH-E
FAE RNAR FAAE A FoMs e Futole]x
o] NSI whalF o] o] FRl¥] ] 2, pJEV/Rep/ACC/LUC
RNARZ FAATE A FolAs NSI vhad o] ukgo] =
A AT (Fig. 4).

B AHA}, pIEV/Rep/AC/LUC, pJEV/Rep/AprM/LUC 2
pJEV/Rep/AE/LUCE X3Vl 3709 A %% cDNAZKF-E]
FAE RNAE A7HEAIE & 4 1o, pJEV/Rep/ACC/
LUC cDNARYE w50zl RNAE A7IEAIE & &= Qle

2g o 5 ek

[
—

i

Il

A O ulole) 0] A PRAe) Polshs Al2-AE
%

=4

il
A2 B2 A7) AL Fepute] o] H9, Al
¥ RNAS] &% Toho] EAek= 5 2 3' NTR 9]0l o

FrARIAFEC] ofg] 7HA] AR7|HE o] &3t

AF7A B AF7F Bag v ok (22). B ATelAE
Q| odnjo]Z] A9 infectious cDNAE ©]8a}o] Hlo]z]x
o] AZHEA| B Al 2-2RE {7127 Hlele] 2 ¢
chil g o] N-gh Fgjel] EAghthE AS
B AgoA ALEE T oo AF B
ACC/LUCH pJEV/Rep/AC/LUCS Z}z} ¢ vrald s ie)
nt 132~404%} nt 201~4040] ZH¥H
S AL, v g dutele o] {0 B FHAt

9= Y3l o] FolA pJEV/Rep/AC/LUC RNAE A7}

EAZ 319 0, pJEV/Rep/ACC/LUC RNAE AFEAS
ShA] okth TLE|EE, nt 132~201 9]0 P Guto]
229] RNAZ} A7HEAIE Faehe d Ta8 3 s
Al 2=Z1g FAJAE EAEE on)sit).

Ho] A7AH daHAntelg vt ) e Eevvt
o]g]2 ol A Kunjin virus, YFV, WNV 2 DV¢] 723§ 1}
olg2e] ¢ WA I F-9lo npo]z| RNAS] A7)
of ARl A= A7 E EAF ] Bare vl gl
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