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Genetic analysis of Japanese encephalitis virus isolated from Liu-
Chiu island
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FEANS 23 rERd A et (iRt » 16 B AR AR T s A TR - 230
TS FRAE G 38 MM A B ALIBEER © 30i LI A2 S T M B — - |
f/\%h_ﬂ SRS 1, bR RO A GG - AR S HE 10

SEEM LA &?xiwmﬁ"lﬁf TR o ARBREAERRRA AR A =35
(Culex tritaeniorhynchus) ~ BREEW (Culex annulus) FF19HF W (Culex
Suscocephala) F 1 EHNARRIE ST » (G Sip s 464 1 DUKFAHTE - < 2R00 »
AU MEARFRLRGEES o/ NGRSt DS A A TR 1 B SR B e rr Bt igs ok - DR
T MEREAI ] » | TANS R AR EE I B MUY » A ER SR 1997 457 HIRR
S/ INBRERRIN | 18 S80S - E S BRIV L fir 488 T1P1 strain « fEK BT
LRI TR AET 5 R YUIR T % BB AR AL C6/36 K¢ Vero 23k
TSR e R TR E SR AN AT ) » {EAE BRI » [)RZ » 4f neural-2a J
CCL-127 2§l JESU LR TIP1 strain F153—& 8 5MdERk
(CH1392) » #§50 T1P1 strain {1 &Syl I CH1392 strain 2  JIlE "
HPEPPLELZ S » 3550 CH1392 strain (5001 (50% lethal dose; LDso)
% 2.46 log PFU/ml » [fff TI1P1 strain [IJE% 6.39 log PFU/mI - [@#%& LA 100 PFU
RIAZLEL  BL TIPL strain iRty PLELE A 7 K& v DG ISHI e E05H
HEAHEL CHI392 BERT L) (- fehlige 2 KB nfepall8ips 7 < @ ARMUR T1P1 strain
st BAR > P fiEia e DBRERIEA b TR R 14 > AR PR T {91388 A= Yy B Bt
& o AR THINGLLSEIR TIPT strain F1 CH1392 strain E B HBRER » 76
1500 {l8144% H g (nt 978-nt2477) |4 MEFS IR 72 1 B IR B AEAIE A
PSS I 2 SEEEN - S8R E SLN R AR MERE ) NERH #YIIBRR -

Wgta: DI SO FIE s
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Hil

HUAJS 85— RS T HIB M AL AR RS R VR TR MR - R 85
MU RLANP TP © SESRISEYDI Ty Bpi L AT 1/300 + (LR Al
47 20-40%,2 %54 (Grossman et al. 1973; Burke et al. 1985) - H{difHEHEthf
AKT 1S%E R TAN IR 2 i (UK et al. 1987) o FLARBSZORAE(RE (i Ak
(Flaviviridae)/ [ AF ) 68 FESUPIEZ - « (EEIIRAL B RERS HLIFT Lol S (58
TEAHETY) < 1WA o O DE Rt 1 P 8@iIE 1 3 (amplifying host) » LI E%
(herons) i HEEAFHETA)F4 1L~ (Detels et al. 1970)  FHfA FIAIE S B 24K
FLIFK N MEA » IR LA LR YRR A S+ DAL — R A S ALY
QY -

M| 1938 A RUMEE 1A ARSI miitidy » L AET-A#ER
AN ARG T 726 (Hsu et al. 1978) < 1967 412 « S BIBGES o=l « B4R
Al [ 1,024 H95if3l » ForbAg 20 ABELC - 1968 4L » 4l B ROMa B i T
FERl - NPT R » R TIRBISA IS AR TAR (B 1995) « ST4E3K » HIfA
AT A SE R T O e IO %« RIS - 1995 4ETET IS
1527 A (i BRI LA HERL 1996) -SRI » ARSI it BB B TR Y
G- AHKIRAAHT B LT L RTAIE AT ATEE A DR » TEBE SR AR BE e 2%
(Ku et al. 1994; Hayes and Halstead 1996; Shyu et al. 1997) «

TR o (i | IAE R 2 SR =B (Cudex tritaeniorhynchus)
NERFLHEWL (Culex annudus) > i ABIF W (Culex fuscocephala) HEIRFIAKERNR
AEANEY) LA 8L {1 AR AR th & BUp s HE (Detels et al. 1970; Hsu
et al. 1978; Rosen et al. 1989) « DL [iifitlnc 4641 4 DUKRAMI R Y (G4 1978)
IMANBRUT SR » (GRS &/ INREER B BbJE R M AR 00 v S8 EL AN
IR BURISH MRS OREA A A A1 (R 1992 SE98 A BT i B TS AT - 30
DORE (5 W N Y STV Uk vel= S (RN RPN B3 T e (b= e - o= g LI iy
Bt o | 1ANEIAE L IRZ 1 BN A $T PLEE L E#8 (Rosen 1986) » (4]
UG > PR LA 1 {1 DR BR e AR T 1 S Al R -

FINITCAT 14 RSB EE LA AYRR VTAB 29§ 7YIREJ) (Rosen 1986;
Sucharit et al. 1989) » |{ij/ NGEERIAIMGAFARTIAL » Ll SRR EE4: A5 - $RHERT
OERAS L RS Uit 25 B s | AN 095 7 o A4 « 12/ NI ER B A 1 b 4
o B B0 (Culex quinquefasciatus) » PARRBER, (Aedes albopictus) F1
VUG, (Armigeres sulbalbatus) $FSAEIERL 1 IUE A 0> 8 1 4B 28 9%
it (Wuand Wu 1957; Schijo et al. 1974; Fukumi et al. 1975; Rosen 1986; Sucharit
etal. 1989) - {EiafANTEEL T » AU AN B R #E > BB/ N
BRI [ M0 1 = 1997 4157 J) » A1 Al B s Y RF BB s e e 4 it
B Ml | ANGZNT it (Chen et al. 1999) « 7iA BEESER HIpTERRSE + TRMMBIMEFTHE
LI AR AR | o B ERE E » DR S PLEL S 1 - o7 B Ll 4L



E LN A% A i 51 B 1 L L 14 B o L) o (IR L L D A A B Tt
LA MR



MRS

(—) el .

AT AR RRERCIS ) » BLAAC P B [l A OAE - %
15 > ST 200-300 4. IGATRER | (LMIBAY (23 x 28 x 3 om) » fLATELEN
P! 1SS ERHIN » AL I T S8 BB AR » 45 S EITB
BAYS - REETL « (EASORMAT AT B - 1 ISREE - Y2 B BERL
AL T TC R

() W75 B

IRUS N VU B e VI 5 3 J58 » DA 50 4253t (pool) B RIS S ml
LA PBS (phosphate-buttered saline) Ml 30% J&4-1lL3# (fetal bovine serum) [H)
RORRAFEREE G ol i FRes o RFFESHR Y 4 °C > 1500 rpm T 0 10 5368 » IR T -
LA 0.22 pm millipore filter S8 » P BT BEGET AR -86°C LA H #83E 775
TERITIARMZ )] « RO EIKE - SGIRE L& 35 RO U R 2 A C6/36 A
i 73 37°CHS 1/ INISTRIRLI (absorption)» i LLHIIRILE 72 10%FBS 1) EMEM
Bigedk - JR28°C  FRIEAIR » [0DBGIN LA S8y ST A SUAI R pi
#ELIIE > BB AEIG LS 206 » A -86°CHHiH] -

(=) RITIEH R

AL 15 34): Wig2# Gubler and Rosen (1976) Eil Takahashi and Suzuki (1979) 2
WO, TOLBMULATR: Pl A f 18-20 /NERYIMEOR A 1200 ml FREEAR T
CRT D PLEGEI S IERG A L) o JORBCAT I FE L 3ml $1 4088 & » 45—
ANTAN » DAREGLILC RS A 110 i W AFNES © 760 28°C TFHIHRE 1 7D « 3UTRS
VT LARSIRREINT » LA 3 - FIRINL © REIRCSEUNL » SRAABULILIPpC - -TBOA S S el &t
IR > CEIELETTTEINEI] (R 20 K o g RGN 5 AR b YRRt - 41
L URASCA N B3 A IR » PETS IR -

P HIRAS T DER N L4 13 Sullil 3ml (GBI EEERAT - bl MO & Figif
BUYIHNAES ) JEWE 0.3 gm F1 TIP1 S%HEHE 1ml GRS 1.25 X 10" PFU/m), Eak&
W TEALES 3 X 10° PRU/mI = S FASNRAIW IR IS 3ml fulfl GRIER)LD),
0.3 gm JKEWNF T 1ml EMEM -

(PY) ga&edo el :

4 AR AR LA SIS T FS 22« 367 71 » L AN Ao
AT - 1 tefon-coated 5¢)' |- SRIZMIBE » JUEGHE » 1Y 20°C IUPIAH I
A2 10 3Gt M [P > 1 THH RS I (1:1000) (& FIAIIKI S5 7 ML 8
(monoclonal antibody against JIE virus) J/* 37°C "REZf- /]MKf + DL PBS ¥Lik7%
L2 LN i L ifE Loty FITC-conjugated goat anti-mouse IgG antibody (5fif



J& 1:2000) » JA 37°C w2t bet 30 436 » IR DL PBS ¥oik 10 434% » ik
BENA TR (glycerol:PBS=3:7) W25 5 S 1 » TR R N ilige -

(T1) SRR e
B » 55t BHK-21 cells BRI/ 24 FLEHEM - 3 monolayer [f¥
JEIEZNE » LA 100 pl A[AFEAT (10'~10%) ZI B A g Sdehlsihs
K HHPIN AL 0 1Y 37°C RS 1 /NIRRT FERSFLTUILA 1 ml & 0.4%
agarose ZHMEESEEML /Y 37°C TREEE 7 KHULRIEAGYts » s Ha e
FLZALEE > THAHBT SRR A ml 75442 AR EAL (PFU/MI)

ON) A Filige

AR BHK-21 e C6/36 “GAIINE » ¥ T1P1 strain (¥ A4 Fpi kK
EL MOI=0.1 2RI A 37C RS 4 £ 5 K JUHBHESE Lo
I L IEAZ > DK A g I fUR S TSI » fdi— R iiEs f » 49K
IR » DAOIS e TR R A A ke O VS0 el GYAMIE B & I N Hisss

JCr{ o uti 808> DAMSEARII G2 Rl < SEYUmASATINY (neural-2a
CCI-127 cells) I » LA MOI=5 {50 - A 37°C TR 1R 2,4, 6, 8, 10, 12, 24,
48, T2 /[NLF > SR I - g A aE el QA 1T -

(1) RNA Hii¥

A PRI QIAGEN 22Vl A S ER WIS » Lo

IN 140 pl (PN AR THY - B 1.5 ml (ORE LS -

I 560 pl {1y AVL FRFEURPAEE R » IREBRA A -

JRE IBaeE 10 4388 -

JIA 560 ul (1K) 96-100%3W44 » JREIRA 4 o

IN 630 pl A LA QlAamp spin column B S—% 2ml (HIBKRE L35

N o LIHEHYY - |

6. Hith |84 -

7. $1IH QlAamp spin column » JjjLA 500 pl 1) AW KGHIFH o BECo—505 o BEIBEL,
) QIAamp spin column A4} — 2 ml (KP4 CVR A -

8. +DH QlAamp spin column- I JJI| A 500 pl F) AW 2% - /> 14,000 rpm (20,000
[N ()

9. ) QlAamp spin column #2502 ¥R 1.5 ml SREECHEEA -

10.4 JDH QlAamp spin column » j[§f RNA EL 50 ul {f'y RNase-free water (72445 80°C)
Bl 12 6,000 g (8,000 rpm) N B Ch— 53 |

R

(\) STuE G e -
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FEASBRG TER T IS [ 73 (primer pair) (S E LN - JLIEAIS T (sense
primer) §% 5’-AGTTAACATCAGGCCACCTGA-3’ (1813-1833 ) » szfH5 |+
(complementary primer) JI[f% 5’-GTTCCATCTCGACCAGCAC-3’ (2085-2103) -
PCR i cDNA EJUES 291 bpe 1Ay E 2LIAE% H B85 [-F ¥} (primer
pairs) LA EM > EREG]V BUREH A K LA RN BERR A% B BT YIS
(Jan et al. 1996; Hasegawa et al. 1992) o 1Lr{a {FAHS | 785 (1) 5°-
GGATGCTTGGCAGTAACAAC-3’ ( nt 904-923) (2) 5°-
GTGCATGGAACCACCACT-3" (nt 1404-1421) (3) 5°-
AGTTAACATCAGGCCACCTGA-3’ (nt 1813-1833); JzAHH [T-HIEE: (1) 5°-
TGACCCCACGGTCATGAC-3’ (nt 1584-1601) (2) 5°-
CTTTGAGCTCCCTTCAAAGTT-3" (nt 2204-2224) (3) 5°-
TCTTGTGATGTCAATGGCAC-3’ (nt 2488 to 2507)

TS # [0 IR A4S TIPT strain S CH1392 strain Tﬂr@%ﬁ
® RT-PCR 7 3f)---
AE 2D B A T
1. LA S pl Rl sk RNA L 1 ul 1) complementary primer £ 4 pl ) DEPC-
treated water - 2 ml (K% E L -
fR75°C &K incubate 10 538 » W B UK 1 S 5308 -
A 1 pl ¥ sense primer [{> 1t S50 (VY -
AR b4 HE L5 S PCR machine 11
A 14 ul [ RT-PCR reaction buffer »
1130 pl %) mineral oil ABSEECF -
BlitkALT 35 PCR cycles » 54l cycle [YEMENKIFTHS: 94°C 1 43— 50°C
1AMH-T2C 2 5N« IEEAMEERME T2°C 1R 10 535 -
8. PCR 4T {4 4°C s SIS A 2 % 4% ethidium bromide (YK GEIE
AET FEk - ASUAREDEA T BILAGIHAH -

* RT-PCR reaction buffer:

.\’.‘7\."':“.‘*’!‘-’

DEPC-treated water 9 pl
10% PCR buffer 2.5ul
DIG-dNTP(2.5mM) 2 ul
DTT (0.5M) 0.125 pl
RNAsin (40ug/ul) 0.25 ul
Reverse transcriptase (15 pg/ul) 0.035 ul
Tag (5 pg/pl) 0.035 ul

© IR
KaMsLt) PARMKDE direct sequencing design HEFT » HEPBREHRATT ¢
NS0 pd 2 PCROEEYY » FUJH—H MicroSpin S-400 HR Columns (Pharmacia



Co.)éf primers F[1 dANTPs &l o
i B B8 LA DB » SRIRR vacuum centrifuge vHEgZRR » W ATRITTTRZ
WS IAE BE K] e
3. a2)PMIBL Cycle Sequencing Kit (Boehringer Mannheim Biochemica) 32 -
4. EGBCRE 20 pl E RAUBEIVREL A u---
1 pmol (1 ul) of DIG primer (each complementary PCR primer)
50 fmol (0.4 ul) of PCR product
2 pl of reaction buffer
steril ddH,0 to 19 ul
1 ul (3 Units) Tag DNA polymerase
LIRS -
i1 2 ul of the four termination mixture %2 4if-— labeled reaction vials °
B -3l reaction mixture ¥ PCR machine » _|-§ifi~f& mineral oil °
{Eg8 AR JERHE 30 cycles » JUBR{REE AT ¢ 96°C & 30 sec — 60°C
30sec— 70°C ; 1 min » :
9. sl vial J)ILA 2 ul 1Y) formamide buffer (to stop the reaction) °
10. 12 95°C gk 3 Jrdintk - i GATC CCU1500 Sequencer #EfT 0 /743477 -
5E) AULJJ’ mtrocellulose membrane JG//Y SO°C (WL [1iZH% 30 388 - B

to

P N o

(4] aif;a}x)!ifz---

i membrane Hil blocking solution SZf 10 434t -

iFf membrane J& A A% anti-digoxigenin-alkaline phosphatase conjugate [¥)jfEH7 -
IFIB LS 30°C ¥ hybridization oven FHEZH 30 43§ -

i ER, » LA washing buffer ¥E#k o

JRET NS nitroblue tetrazolium salt (NBT) £l 5-bromo-4-chloro-3-indolyl
phosphate (X- phosphate) A28 A dLEh .

6. }Unﬁ ]’5"] l”u 'N

w"whwnN =

L) g

B PRI SGINTA: 48 /NREINLZ BLEL 6 I » fillf 11-13 £ « DA 1 ml §[%
MO 117 BES T N 0.01 mlJG HEARTRHE (BSIES 0053 1x10° PFU/mL, 1x10°
PFU/mI, 1x10* PFU/ml, 1x10° PFU/ml A2 1x10° PFU/ml) » B4 s S s 1 i B
WEEE M54 T (86/0) BEEREF T » SREIS N - 2LEGRIIREBUREE T « fE K
WA I UL TR A SEL N » I - PLEUAST E SRR 7R & R - 4
THEIEAL 19 K I SRR A LA DR L SUL K - RS 10 KIS 1l » WG 6
RNIEL AT L PGS kE (50% lethal dose; LDsg)



TS

ALLERAIN 1997417 FL SRV /NSRRI 1 1B e o3 S £ 1 A 98956 7
FE GBI RE T » FIDUR BRSNS D HEAR Bl + 138814 — 291 bp 1Y
cDNA #5518 () » ME U BRI AN LRI - ILFR RS R
TIP1 strain o BAUILIN iR EOERSAS T U 8850 1~ 5~ 10~ 15 and 20 K% »
FOREIR ARG AL MIES 0 ~ 11% ~ 25% ~ 40% and 79% (3% ) *

AF ML e TIPL strain §I1 CH1392 strain 26 | 14§ 48355 55 B 3R E
M)y AL nt 978 £ n12477 J& 1500 (W% # 1% > AR A B BEORHEDR
BRI S R PV G ZE 3 (| ) -

BRI TIPL strain 42 C6/36 My - BB i dE REALS - if] [LANKURE R BRR
BUPIRFIN » bl h ) AL A LS 53 B3 A --CH1392 strain » ARRILER
MIAHC - TIP strain (2 C6/36 M R RE S (peak titer) {ERRHY 6
K[ 11.98 log PFU/Mml » fij CH1392 strain HIMES 71 &% 5y 3 K& 8.26 log
PFU/ml L& R (it TIP1 strain 3¢ CH1392 strain AR C6/36
A A& REDIEIY =) » iGN uAEE (cytopathic effect) RZEL (cell
death) ([ -=)  ifiJ2L TIPT strain JiapeEERE4E Vero cells » B81{EEYLE 2 KH]
RE I S UL (8.10 log PFU/mI) > i CH1392 strain JI{EARYLt 5 K35
5.03 log PFU/MI (¥ fiz i iR (1B1PY)  #ii ik Vero cells 1 » 5%

TIP Istrain JEYUP)/ |2 L2 SIFHBRTIMTRBER » AT I8 8tk 7 KEIBEC
14 CH1392 strain JERWANMAGMGETE Y (BPY) -

PAMOI=S 1 TP strain iy jifi&i CCL-127 (a human neuroblastoma cells)f]
neural-2a (a mouse neuroblastoma cells) ZERIRRHHSHINY » 2881 T1P1 strain 1
CCL-127 I MRS I CHI392 strain 75 » JRIIEY > £ BERTTE 10-12 /[NEE -
CHI392 strain R ARV i Ak T1P1strain (¥ 10-50 4% « i idASp #8571
FEERTT: 48 /INNERESI G A 888l (il 1) © T1PT strain 1 CH1392 #{ neural-2a
MNP AE R ) SRR S - (LUES IS5 CCL-127 USSR IE S -
W AR 2 /NKE » 305 R A C R E s -+ 2 TR E 24 /NFE - iR
AKEF S > ANk CHI392 (W8 EAK S TIPL strain [ 50 4% » 45 24, 48, 72 7|\
W MIES 5, 13 B 7% (IWIR) » '

LRI GRS P BUALE » AREA 10 R & 90i IR RIE A FLEL (ICR strain)
BT > ANRERBIEPEOURT L (50% lethal dose; 1LDso) » A% ULMTR CH1392
strain 1% 2.46 log PEU/ml » |fij T1PI strain {3 6.39 log PFU/ml (& 2) - [AAELA
100 PFU fERURPLEL » A TIPT strain 3§ ApfERTIYFLELMEE 7 Koy T DASEHSAN
OB TNEIN if - LA CHI392 AT II 0 Rl 2 RIS (E) -
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1970) » JEH Yo BB ZREIS A MAIR] © A8 BUAFR SR Culex
tritaeniorhynchus, Culex annulus §| Culex fuscocephala » 38 3R EEES LAKFAT £
1 K4 th (Wang et al. 1962; Lien 1978; Detels et al. 1970; Hsu et al. 1978;
Sucharit et al. 1989; Takagi et al. 1997) < $Aflj » {CE BN S EE -~/ NEEK » A
KBEIZ > TR ZAFAHLIE A RIS NN S L 303 » 53
MIBHS /K BAYI D AR & SR N BRI ST » TR AIH] - SH4F (1999
A5) R AN RV T AU LB e B HOSR NAE » /DB BR
AT LA RIIEIASR B > (L ERBRINHTRT RSN UR » /NBRERI PSR
Pl LS A LSRR (64% vs 73%) ST BUHSR (11.2 vs 18.6) (FA L
1995 E4M NERULT BRI i sl) » (HEEA L - $8/) SRER SIS A [ A
NEA BT S AT » MMM AT IHE a2 5 » BAIMETS: 20 1 A 430
AN ST - |
S5-I BRIGIEAE o TR B ST r R B Mt R R (B
1992; Kuetal. 1994) » {12 1997 4t » WA [—KpiitE (T1P1 strain) £ 5t FIE#E
W5 ifE 112K (Chen et al. 1999) » UMD R FIAIE SR HER I/ RAMTIB U T G g
BE e TR TIPTFSL D&Y R 20 K18 0] DA MRk 8] 79% BRI
US| AR ARG | I AR 2993 79T )) (Takahashi and Suzuki 1979; Bosio et al.
1998; Chen et al. 1999) < {EHA/NAERFE DA 1 ABS R VGRS » PRELTRPIH
B AA90d A THE S LR | BRI M e S G A P Y gpg Ak -
PSRN A B R R S AS—30 I BL AT i 8 Y
o ST SHEEN LI A B AN B S BRI SR DA M A 2 JiAe/ s
BRERFE MDA YRGS © SEANEA L A5 SHEEWS A B A ] S
ESOMRF P 1IN T S8 « TRA TP HEALIRPRUIR ST 1 L B B S 3
4o LINASASE R TIPT R CHI392 (A% H M) T HINGIEA ] » —BaNT & > 2O
G B 4 1 DEZ (RIS (membrane fusion) « JA{HLTTHESIEE A KN
MUTIBEJJAS B (Rey et al. 1995; Chung et al. 1996) » [fijiARAGA AL ST » 58
WA 1RSSR E ) S SN RS B HE 2L Lt & TETEM: - =Y T1P1
strain I CHI392 strain 1 (AU B0 38 S8 B AAR B A FITANIRD » SERTA 1S
E 871 1AL | cell-binding [FTYE (Wang et al. 1999) » {LUBHA iEH @5 80
AN (Griflin and Hardwick 1998) < BESRA USRI > 41 B JEIKIMEY 138 44
SR L 1ULE E (Glutamic acid; Glu) 2¥4%)4& K (Lysine; Lys) » BITHESS i Gtk
(Mangada and Takegami 1999) » {1 ALK HESRM AR LAWFLAS SA MR & 0 I
JG o A PHEE-2D AT BE B RS T8 o BRI BRI MRS A A 11K C L
M ELLASE - NS3 L NSS G Wil AR 1 L LA S A A B 20 AT 38
Lo INIBIE B IEIN S 0L LA | helicase b polymerase 3Tt (Gorbalenya et al. 1989;

0



Tan et al. 1996) > HJfEH B AEHBSUATHY (Bartholomeusz and Wright 1993;
Raviprakash et al. 1998; Reed et al. 1998) - thAg s Fg) » NS3 E0—H 384:2%
W TTREM SIS HE Y AR EE £l (Valle and Falgout 1998) -

ATEEWTIEHUR > AR AR 521 (receptors) TTREFTINE 7S AR
{44 (Miller and Mitchell 1991)+ {8441 HepG2 }: Vero 3EWififi}uEd dengue 1 virus
FEETNAZHESRA AN IR] (Marianneau et al. 1996) « AR eSS R T1P1 strain 7F
neural-2a | CCL-127 WfliAlIMut &Y AR > HrTHER E MifE
neuroblostoma cells AW SZHRIA TN « 9E5) - JJIACE » Wi AEE ST HENIEL anti-
apoptotic genes W AHL » {EIMT BN HEREYY )] (viral infectivity) K FE¢E (Griffin
and Hardwick 1998) - H{' |- > anti-apoptotic bcl-2 ~ Bel-w and Bel-xl %4 FEE,
ST LA MR B B BV (Griffin and Hardwick 1998) -

T1P1 AR ARSI (C6/36 cells Jz Vero cells) MIEHETEIEES1-4> B
4y B2 LGNNI (neural-2a cells Jz CCL-127 cells) [WMBEHEE R4 48
& BFPLEU i M IS - AR CHI392 strain 915 IEHIMTAF BT HE
(PR o MU RIFIRR S L MO > (R AR « s A
s > e ) AN S A LA 3 (Wu et al. 1998) - {EL3 25 5 |-k
P AW SRS ROREACTT » s i MK 644 differences in
quasispecies * DI particles ~ persistent infection ~ immunopathology » 3£ 2 H1A
HERRTTANL AL 2R T (Kimura-Kuroda et al. 1992; Chen et al. 1996;
Sistayanarain et al. 1996, Bielefeldt-Ohmann and Barclay 1998) - 1 AFe45 U 2K F,
TIP1 strain AL/ MNP ARy > 95 i RIS » AL » BRT &
host proteases G BiRIINUALHPINFE S (Falgout and Markoff 1995) » 38 Sbdep gk
A TIPT strain o i i AN T B E T T B £ttt o

TELL LA A S AHE » 2 - 11/ INSRERI AN 28905 Ak LA AR AR 2 4 1
AE/INSRERI | REEE o A8 AR AR08 35 » BRETT SRRy LB e A s e
A2 ﬂIU“EhuM\WJf/U}‘E‘i IIBUAL « 13— RROTE AR B MK M
Wk BT AL BRI TSRO AR TTBEYE (Lin et al. 1996)

it

AR 1 ¥ LR ANW) (DOHBS-TD-1018) » M7 FIYINNAL LRI EEAL
A~ YL~ TN ORISR L B S

1
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SAKLE ~ LTI ~ SIEIR - 1989 « MR FMNBL IR FIANK % - RIS AT
20:750-757 -

I - 1978 o AR TR « v R oebe) i sern BT =
%% o pp. 37-69 °

GRIBIAS ~ YRG0 ~ ZHARE ~ BB 1987 « WLodle I e 1 A Z BY A 26 (v B
BRIHE « i p SR 4:27-33 -

Bartholomeusz, A. 1. and Wright, P. J. 1993. Synthesis of dengue RNA in vitro:
initiation and the involvement of proteins NS3 and NSS. Arch. Virol., 128:111-
121.

Bielefeldt-Ohmann, H., and J. Barclay. 1998. Pathogenesis of Ross River virus-
induced diseases: a role for viral quasispecies and persistence. Microb.
Pathogen., 24:373-383. |

Bosio, C. E., B. J. Beaty, and W. C. Black, IV. 1998. Quantitative genetics of
vector competence for dengue-2 virus in Aedes aegypti. Am. J. Trop. Med.

Hyg., 59:965-970.
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ESHE

Japanese encephalitis (JE) is a mosquito-borne viral disease which usually causes
symptoms in central nervous system. At present, the disease is still one of endemic
infectious diseases in Taiwan; which has been prevalent from May through October
each year. JE is eventually a zoonosis since its major amplifying host is pigs. Previous
reports showed that Culex tritaeniorhynchus, Culex annulus, and the zoophilic
species Culex fuscocephala are principle vectors in Taiwan. All species described
above are known to breed in the paddy field. However, the seropositive rate of JE
virus in Liu-Chiu was shown higher than it was expected even paddy cultivation has
been quit here a long time ago. In fact, we have obtained a new isolate of JE virus
(TIP1) from Armigeres subalbatus collected in Liu-Chiu in July, 1997. For this new
strain of JE virus, we found that T1P1 strain grew much better in non-neuronal cells
including C6/36 cells and Vero cells compared to that in neuroblastoma cells (neural-
2a and CCL-127). In comparison on the growth patterns in neublastoma cells between
TIP1 and CH1392 (another Taiwan isolate), CH1392 grew better and produced
higher titer than T1P1. In addition, the neurovirulence between two strains was also
different; the LD50 of CH1392 was 2.46 log PFU/ml while T1P1 was 6.39 log
PFU/ml. For suckling mice which has been inocylated with 100 PFU, the virus can be
detected as early as 2 days for CH1392 while 7 days in TIP1. The present results have
revealed that the T1P1 strain is an avirulent, or at least less virulent, strain of JE virus;
which may account for the high antibody prevalence but low clinical cases in Liy-
Chiu. The sequence of E gene obtained in this study did not show not different
between two strains of the JE virus. Since the replication pattern was different
between two strains, suggesting that E gene may not play an important role in the
virus replication although it has been known involved in the attachment to the host
cells.

keywords: Japanese encephalitis virus  Armigeres subalbatus  virus isolation
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* A control group of 5 mock-infected mosquitoes was included at each time point. No
positive reaction was showi iin all controls.
A result of /><0.05 in the comparison among time points was inferred by Fisher’s

Exact Test.
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T1P1 6 6.39 log PFU/ml
CH1392 6 2.46 log PFU/ml
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@ .. TIP1 strain }z CH1392 strain [TA&Ip7; E IR HEERY
1

TIP1 TUTAATTGTC TGGGAATGGG CAATCGTGAC TICATAGAAG GAGCCAGTGG AGCCACTTGG

CI11392  TITAATTGTC TGGGAATGGG CAATCGTGAC TTCATAGAAN GAGCCAGTGG AGCCACTTGG
61

TIP} GTGGACTTGG TGCTAGAAGG AGATAGCTGC TIGACAATTA TGGCAAACGA CAAACCAACA

CHI1392  GTGGACTTGG  TGCTAGAAGG  AGATAGCTGC  TITGACAATTA TGGCAAACOA CAAACCAACA
121

TIPL TTGGACGTCC GCATGATCAA CATCGAAGCT AGCCAACTTG CTGAGOTCAG AAGTTACTGT

CH1392 TIGGACGTCC GCATGATCAA CATCGAAGCT AGCCAACTTG CTGAGGTCAG AAGTTACTGT
181

TPl TATCATGCTT CAGICACTGA CATCICGACG GTGGCTCGGT GCCCCACGAC TGGAGAAGCC

CHI392 TATCATGCTT CAGTCACTGA CATCTCGACG GTGGCTCGGT GCCCCACGAC TGGAGAAGCC
241

TP} CACAACGAGA  AGCOGAGCTGA  TAGTAGCTAT GTGTGCAAAC AAGGCTTCAC TOGATCGTGUGG

CI11392 CACAACGAGA AGCGAGCTGA TAGTAGCTAT GTGTGCAAAC AAGGCTTCAC TGATCGTGGG
301

TP TGGGGCAACG  GATGTGGACT TTICGGGAAG GGAAGCATIG ACACATGTGC AAAATTCTCC

CHI1392  TUGGGCAACO  GATUGTGGACT TTICGOGAAG  GGAAGCATTG ACACATGTGC AAAATTCTCC
361

TIPL TGCACCAGTA  AAGCOATTIGG GAGAACAATC CAGCCAGAAA ACATCAAATA CGAAGTTGGC

Cl11392 TGCACCAGTA AAGCGATTGG GAGAACAATC CAGCCAGAAA ACATCAAATA CGAAG'ITGGC
421

TPl ATTTTTGTGC  ATGGAACCAC CACTTCGGAA AACCATGGGA ATTATTCAGC GCAAGTTGGG

CHI392  ATTTTIGTGC  ATGOGAACCAC CACTTCGGAA AACCATGGGA ATTATICAGC GCAAGTTGGG
481

Tl GCGTCCCAGG CUGCAAAGTT  TACAGIAACA CCCAATGCTC  CTTCOATAAC CCTCAAACTT

CH1392  GUCGTCCCAGG  CGGCAAAGTT TACAGTAACA CCCAATGCTC CTICGATAAC CCTCAAACTT
541

TPl GGTGACTACG  GAGAAGTCAC  ACTGGACTGT GAGCCAAGGA  GTGGACTGAA CACTGAAGCG

CH1392  GGTOACTACG  GAUAAGTCAC ACTOGACTGT OAGCCAAGGA  GTGOACTGAA CACTGAAGCG
601

TIPt TITTACGTCA TGACCGTGGG GTCAAGGTCA TITCTGAGTCC ATAGGOGAATG GTTTCATGAC

CIH392  TTITACGICA TGACCGTGGG GICAAGGTCA  TTICTGGTCC  ATAGGGAATG  GTTTCATGAC
661

TIPL CICGCICTICC  CCTGGACGTC  CCCITCGAGC ACAGCGTGGAG AAACAGAGA ACTCCTCAATG

CIH392  CTCGUCTCTCC  CCTGGACGTC  CCCTICUGAGC ACAGCOGTGUAU AAACAGAGA ACTCCTCATG
721
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TiP}

CH1392

TPl

CH1392

TPt

CH1392

TIP1

CH1392

TiPI

CHI392

TiP1

CH1392

TPl

CH1392

TiP1

CHI1392

TIP1

CHI1392

TiPl

CH1392

TPt

CHH392

TPl

CI11392

TIPL

C111392

GAGTTTGAAG
GAGTTTGAAG
781
GGCCTCCATC
GGCCTCCATC
841
ACATCAGGCC
ACATCAGGCC
901
TATGGCATGT
TATGGCATGT
961
ACAGTTGTCA
ACAGTTGTCA
1021
TCCGTTIGCGA
TCCGTTGCGA
1081
GICGCGACTT
GTCUGCGACTY
1141
TCCTACATCG
TCCTACATCG
1201
AGCACGCTGG
AGCACGCTGG
1261
GGTGACACAG
GGTGACACAG
1321
GITCACCAAG
GITCACCAAG
1381
CAAGGGCTAA
CAAGGGCTAA
1441
GCTTTGGCCT

GCTTIGGECT

AGGCGCACGC

AGGCGCACGC

AGGCGTTGGC

AGGCGTTGGC

ACCTGAAATG

ACCTGAAATG

GCACAGAAAA

GCACAGAAAA

TTGAACTCTC

TIGAACTCTC

GCCTCAATGA

GCCTCAATGA

CCAGTGCCAA

CCAGTGCCAA

TAGTTGGAAG

TAGTTGGAAG

GCAAAGCCTT

GCAAAGCCIT

CCTGGGACTT

CCTGGGACTT

TGTTIGGTGG

TOTEIGGTAG

TGGGTGCCCT

TGGGTGCCCT

CACAAAACAG TCCGTITGTTG CTCTTGGGTC

CACAAAACAG TCCGTTGTIG CTCTTGGGTC
AQGAGCCATC  GTGGTGGAGT  ACTCAAGCTC

AGGAGCCATC GTGGTGGAGT ACTCANGCTC

ACAGGAAGGA

ACAGGAAGGA

AGQTOAAGTTA
AGTGAAGTTA

TAGGCTGAAA ATGGACAAAC TGGCTCTGAA AGGCACAACC

TAGGCTGAAA  ATOGACAAAC

TAGCTCTGAA  AGOCACAACC

ATICTCGTTC

ATTCTCGTTC

CTACTCTGGG

CTACTCTGGO

CATGACCCCC

CATGACCCCC

TTCAAAGGTG

TTCAAAGGTG

GUGAGACAAG

GGGAGACAAG

TICAACAACT

TICAACAACT

TGGCTCCATT

TGGCTCCATT

TGCCTICAGA

TACCTICAGA

ACTACTCTGG

ACTACTCTGG

TCTTAGCCAC  AGGAGGTGTG

TCTTAGCCAC  AGGAGGTGTG

20

GCGAAAAATC CGGCGGACAC TGGTCACGOA

GCGAAAAATC CGGCGGACAC TGGTCACGGA

GTTOOGCGGC

GTTGGGCGGC

CTGGTCGAGA

CTGGTCGAGA

AGTGATGGCC CCTGCAAAAT

AGTGATGGCC CCTGCAAAAT

TOGTGACAGT

TGGTGACAGT

TGGAACCCCC

TGGAACCCCC

TCCGATTGTC
TCCGATTGTC

GAACCCCTIC
GAACCCCTTC

CTTCGGAGAC

CTTCGGAGAC

CAGATCAACC ACCATTGGCA CAAAGCTGGA

CAGATCAACC ACCATIGGCA CAAAGCTGGA
TTGAAGGGAG CTCAGAGACT GGCAGCGTTG
TITGAAGGUGAG CTCAGAGACT GGCAGCGTTG
GGAGAGGTCT TCAACTCCAT AGGAAAAGCC
GGAGGGGTCT TCAACTCCAT AGGAAAAGCC
ACACTCTTTG

GGGGAATGTC  TTGGATCACA

ACACTCTTIG GUOGAATUTC TTGOATCACA
ATGGUCGTCA  ACGCACOAGA  CCOATCAATT

ATGGGCGTCA ACGCACGAGA CCGATCAATT

CTCGTGTTCT TAGCGACCAA TGTGCATGCT

CTCGTGTICT TAGCGACCAA TGTGCATGCT
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