IR 55 @R AR T #RBh & (B UL U S A B 28 1 3€)
SHEFEREE

HRROEES, AER, AKX, SBEROTFBLIV
FERBOBEA ) BT 5 BHRBR Y A )V 2ABERRRWE

MRESEE ENW K- MRS ARSI AR R

MEHEE : R AR LUAOBO A ARME 744 VA (JEV) EBREFCETSENT, §58,
fiER, AR, SREROZ ¥ELURBERBOL / o0Mmifh JEV HERA R % 7R i BREE
|l (HI) MBIV WAELE, 77 Mifiz 5~10 » ABO 7 756, 2006~2007 FIZH &
125 Belk, FiE R 112 Belk, KB 42 RelE. 2006~2007 FFIZ GHE M 54 BRiEXEDT-, 1 /¥
MR 2008 4 11 H~2009 4 2 HICHEER 20 RiE2 807, #F, TEBO 5 BE (4.5%)
BLUTERBOD 156 K& (75.0%) 28 HI fiEMitE 2R L, REHO 6 BRED 4 RiEHB 2- A0 07
bz =@M (1gM bilk) B2 R LE. Bh B, AKE, 5HESOBREITLTHI
PR R L, plAR A &0 B AR 7 ¥ O H HilkBtESR, 844, EFIT 80% %
ABZEMBTHE, B, FES, AXKE., 5HESD JEV EBRRITED TEWES2 5
N, LrL, #RBO JEV EiRSIE, e OLATOMEE L LT, ERICA-I BB L
BEhi-, £/, AL ERBOEREKIZOWVWT, E@REZEAL L RTPCRIZL 5 JEV B{:
FOBRHEFIToE/R&R, AEBO | BEABMARLE, Z0 JEVREFDE BEO—E 151nt
DHIERCF A ARYT L. BEENO JEV B & O RMMIT 2T o 2R R, genotype 3 IZ/B L. 1985~1996
HEITERTHBENKER 07 72 F—%FM L. B, BAERSHREEHORIHE N
% JEV % genotype 3 775 genotype 1 £ 25> TWAZ b, RIEBCIIREICEBLLEBAL
7= JEV SRR E L CHEFF S QW S alEMES E 2 6 hvz, 4Bl RERO JEV EBRRITED T
BuZ EAGRENREY, [gM kB I JEV REFOABH S, AEE TIIRER L URES
fTbhTWsZ khb, 5%, JEVERAERICLLUEMAELONE, £, REHD JEV
DU B L URERBO JEVIEMRFERICR-LER L LT, AEBOT Y O JEV ikt R B
HTEWE LW ESHTIHEEILITDR TV W b, TPUNDRERA / R Y OE
EAME L TV AAEMEAEZONRE, —hbDZ b, JEV OBEIEE L ABASRHO -
HIch, MAEBLAOBICEOTL JEV RS 2REZEAETHHLEL LN,

A. BFREEM
A, B RYE T, AR &
BRI EFERES B L TREL TV A
RERIT TRIMAES XTIk, #2EIcBI5A
Fig 74 LA (JEV) EERRROHRO 0,
FRMEREERINE] (HI) ARz LB 740 JEV R
FERARROPESITLA TS, MRS YR
EITIIBMLTVWDA, WEIHNAEROLTH

2TWA YD, ZhUAoBO JEV EBHRHLIC
WTRZLBFATH S, £ZTSE. ERE
&8, AER. AXB, SHESOTFIZHOWT
JEV BHRRMEX T, /2, BEXTON
TWARWERBICHVLTIE, JEVOREDH L L
TOWEMNTRINTWARFES /i o0
THEEIT- 1=



B. HFEHIE

7 ¥ kit 2006~2007 FEICEHH, RHB.
2 KR, 2006~2007 FICHEHEBIZBWT, 5~
10 » AD 7 2 h LM E 1T, ThThOR
EHEERICTT, 4 2 kT 2008 4 11 A
~2009 4 2 AICERBICBWT. A2 —DBAH
kb 20 BEAEEZEDZ, £HLA - EIT
3,000rpm. 10 43RE0 L Chid 25y L. fin
ARBICHTHE T-80CTHRTFLE,

Mg b0 JEV FiikOmHIZ JaGAr #01 &
(Denka Seiken, Tokyo, Japan)% 4 H{L|Z{§% L
PR L L7z HI RBRIC L 0 7o, i 1:10 A»
6 1:5120 £C 2 (ERFEAR L. HI Flkfliss 1:40
UERRLEREIL 2AMLT by /-
(2ME)CA#E L, 2-ME BEHHAEIgM ) o
BiHETo-,

HI fEmtemEimRsh-BoekEic-o
LW, QIAamp Viral RNA Mini kit (Qiagen,
Tokyo, Japan)iZ £ 0 fif 140p1 HE U A LA
RNA 8 L. E SURE#HEA L L7z RT-PCR B
L UF D PCR EH % Fi\V /= nested-PCR (Z XD
JEV MEEFERHLE (F7A=—% v b
JEen37s-first . JEen329¢first £ XL W
JEen98s-second. JEen301c-second [Kuwayama
B, 2005]). ®BiiEniz JEV BEFICTOVWTIE,
TOPO TA Cloning Kit for Sequencing with
TOP10 E. eoli (Invitrogen, Tokyo, Japan)% >
TZm—=r1%#%. ABI PRISM BigDye
Terminator version 3.1 system ¥ X U% ABI
PRISM 310 Genetic Analyzer (Applied
Biosystems, Foster City, Calif., USA)xX H\"\TE
PRI —E 151nt OMEERFIEZ MY L. MEGA
version 4.0 (X Y BEEnD JEV £ & O RAEART %
Tor=,

(fwBRm -~ )

77 iRk OV TIE, LEBICMAShE
TENGLBEFIREMLELOTHY, 4 72
MR SV TIAFHBM FIc A F—biIc L
i, fEFIZRLAZToRbOTHLZ

b, REEOMBIZARVLHNTLE,

JEVRBIEFOI/O—=0 T Z2o0WTiX, 4o
BEFHRZ EREZBSCERHE LB, xR
BizEM L7,

C. R

RIEHOT F 112 KthD 5 Bk (4.5%) Lk
BOA /v 20 BRiEF 15 BRiK (75.0%) 23 HI
kB LERL, TOSLREHO 5 REP IR
&2 [gM FiEBM 2T L. BhB. AXB. 5
HEBO T 7132 T HI HilkEtECch -7, HIH#
RGO HI iz %k 2 (TRT. AEBO
HI fUABtEREIZVTRY 200668 AICikH 5
n- 39 BECEEh TV, LoT, REMBD
2005 4£ 8 A @ HI frikbtt$ix 12.8% (5/39) T
hoic,

REBOTZ 112 Bk 1 BiEH» S JEV RE
FABRH IR, ZoBEIT 2006 4 8 HICHED
L= R{ET, HI ikt Thotz. ZoRE
% Vero 3 LU C6/36 MEBRZ =7 A L A5 E
[Pk L7=2%, JEV iRpRtshiehot, BiHsh
7= JEV M+ OEERFIZBEMO JEV # L Lk
L7458 (1), genotype 3 (ZJB L, 1998~2008
A AENSCHA R ToB S bk & TR
% genotype 2 &z, F£7-, 1982~1991 &
[T AARCHEE, RETHES KPS, 2002~
2004 I PETHBEINHKEEIRRD7 T A
Z—IEEN, 1985~1996 FEIZHTE THREX
NEHEER—D2 T AZ—%HR LI,

D. %

AT FRUREC RV THASEZ S OB A&
D7 F O JEV FikBtERsEE, EFCE 80%
A LNnbTAHE BEH. AHEHE, AKX
B, 5E BB 5 JEV EhRRTES TEVY
ZENEZLNE BHBBLUAKED JEVIE
WAMEWERE LT, ZAbLOBITAKEIZRN,
bLLL D TAORWI Enb, KHEZERBLE
HeTBaHEThA T HOENPIROATHENEN
Hy, ThpBEELTWAEELZLRE, —H.,



FHBLEREBIIKEABEICHDMN, BEI
KPR OBBERLBNO T ¥ D25 L 8%
fToTHEY, nHMEELTWALEZLNE,

—F. EEBOL 20 Hl HiEBiERR
75.0%% 1 L1z, B4H 1997~2006 FEiZfT2/
ELISA i X 5mfllA RS L UBEEROIEAL /
i miEP JEV EAREOR R TIL, A RO
JEV UM% 64.6% (64/99) , EFBHIT 3.7%
(1/27) 2L EMmBT 5 & (Nidaira 5,
2007). SEOMWEE COMICHFERBD JEV iEH)
BIERICR-2 LB LN, EHRE CIIREN
TR TWAREKIIITbRL TWL 2 &b,
JEV EBIMTERIC e~ - ER L LT, JEV HEE
Bl L TOFRBEATEEIh TWAS /P UHH
BLTwazZinBZE2ONE, /2, BYRIZX
H —BEIZZ < @ JEV AFFHiA Eh iz dHEtER,
LRI OWE T34 / 2 Milds o R duisz
W onfooiox LT, SEIZERA FLICERS
LT & hh, BERETIELANG JEV EiT
ERTHoN, HEIZL > TIEBIZENHS A
EHELZFLLN,

W, BEERPHAERLREIHENS JEV
iZ genotype 3 735 genotype 1 & 785 T AR,
40, FEBOT ZrLRHE N JEV BT
genotype 3 TV, 1985~1996 EiZ 518 THRE
Ehi=fkiiigThofz, RHEBHTIHRERICER
MHEEBALYE JEV PMER L L THiRF SR TS
AREMEAZ X bhis, 2 6127 2@ JEV hrikihtt
D TENWZ L h b, AEED JEV BYURIC
T EUNDRERA /) o YO EBh NS
LTWASafEMRE LN,

SEIOMEORER. Bhl, HlEl, AKS,
SE RS JEV IEENRILT, Al & e
BTatEHTEVW LTSRS, LL, |
HBTIE IgM kB LU JEV REEFAREEH
1=, AIHEBITRIK, RBENTHOR, JEV AR
R LT VREICHS L hb, 5%, JEV
FEER LD ERICRSTEMELASHS, T, AX
B JEV iEETH 4 OLIGTOFRA LR, iSRRI 72
D, ZHIZIZEY A 7 ooBBELTWA D

LHEZ LR, RERO JEV OFEERIZOVLTY,
TEUNDRERCA /o Y OFEBHiMS
LTWa affiEtEAid 0, JEV OEainiE - A g
M OEHIZS, AR LA B LA OB I BT
5 JEVIHERS T EETHILEZ LN,

E. #&M

) BES, RER, AXS., 5HMESICKITS
Hl &I L 57 7 i+ JEV FiEFRARR
MEORER. ho6oBo JEV EEHREIL,
PhA BT H AR L TR TRV &M
mERhT,

2) RSO Hl RBICLA4 /o ifd JEV
MEEREREREORR, BEXBO JEV IE®)
X, Bx OLUMOMELR, ERBICL-TZ
LMEFEZ LR, FOERL LTJIEV HiEE)
Ml LTORENNBTERIA TS /¥
RHEY JOBELREREZ LN,

3) IO T F H 5 genotype 3 @ JEV BRI T
AR &, Z Ok 1985~ 1996 HEIZER T
SMESNTHRLR O T AY— %GR LT
FHEHBTIHBAEICEBRDHLEA LR JEV 24K
RELTHFFSh Ty, Zhiciz77uUs
DEEHERA /) o VYOREshmiREE LT
WAHAREMENE X b,

G. HER#
1, %K 2L
2. ¥Rk 2L

H. SfhBBERE O HIE - BEkin
1. FFEFIUR - 22 L

2. EAFmBERE: L

3. Fofh: 7zl

_78._



XL EER.0ER.AXR. SHEROEABOSHTIMERGY

LT A |kt
12345 6 7 8 9 10 11 12
=00 0- - - - - 31 0o 8 5 - - - 125
HER B -- - - - 7 10 52 43 - - - 112
Ak - - - - - 4 10 15 1 2 1 9 42
53ES 11278 5 3 1 1 4 3 2 54
- RRME
2 REBROTIBLUBERDA /L0 H AEBIEREO HI Ak
RS BHNo  ROEA  KEGe HH HAKE T
ki

1 2005.8 1280 160 -
2 2005.8 640 160 -
hiER 3 2005.8 40 <10 +
4 2005.8 640 80 +
5 2005.8 2560 80 +
1 2008.11 36 AR 80 20 -

2 2008.11 20 AR 10
3 2008.12 37 2 320 80 -

4 2008.12 30 *A 20
5 2008.12 37 ¥ 78 160 80 -
6 2008.12 18 *R 80 40 -
7 2008.12 40 *2 40 10 -

AXR 8 2008.12 30 *A 20
9 2009.1 23 AR 40 20 -

10 2009.1 27 AR 10
11 2009.1 22 AR 40 10 -

12 2009.1 20 AR 20

13 2009.1 30 AR 20
14 2009.1 20 AR 40 10 -
15 2009.2 24 AR 40 20 -

*:gM 1T HH AR L 2-ME BEBHG@ED ZEH 8 fELLE CHtEEL -



MLI1T {Tanwwan 1985)

CHZ2195 (Taiwan 1884)

CHI1846 (Taiwan 1882)

T26) (Twiwan 1958)

T1P1 (Taiwan 19587)

RP-§ (Tamwan 1985)

JaGArY (Japan 1858)

HKB256 (Taiwan 1872}

CH1382 (Taiwan 1980)

JuOAISTAAS (Japan 1883)
KETP1S (Kores 1587}
JANAID290 (Japan 1980)
K81P55 (Korea 1991)

___{_ SH-3 (Chine 1887)
» JuOArSSEZ (Jupan 1982)

.
Beijing-1 (Chine 184%)

=

Nakayama (Japan 1833)

02-41 {Chins 2002)

FJ03-58 (China 2003)

SHO4-3 (Chins 2004}

Swi/Okinawa/402/2008 (Japan 2008)
SwiOkinewa/3T2/2008 (Jupan J008)
W/ORnawa /25472008 (Jspan 1008)
Sw/Okinawa/37T/2008 (Japan 2008)
SwiOkinaws/154/2008 (Japun 2008)
95-167 (Japan 1995)
JaNArQ102 (Jepen 2002)
Isl (Jaspan 1884)

—
0 008

B | Wh/Okinawa/1/1888 (Japan 1688)

SwiOkinewa/284/2003 (Japan 2003)

1. EfEgo— 15Int 24 & ICEMNEIh RN
@ KHHETHBES LT JEV B

@ SwAshigakii /2005 (Jepsn 2005)

SwiMie/34/2004 (Jepan 2004)

N

G3

G1



A S MEH AR RRME S (R - FRGRENAEE)
WAL 20 I HEFERER

A4 b RMEInT-BARME T A VA

B RE WEEZ (ELBRIEFRR DA N AE 1)
WAHARE RIB—AB, E ® HE %
(ESTSYIERF T 7 A L A B—H)

MREE :

AAR%E 7 A LV ADTEL, 1960 EROEMBTAOBREDREN bHoTlo b, K
MEOHALERICTIObNE, LALEdG, BEARME ANV AOBLA I+ 58
RIS e B oTs, AR A NVAORMERHE LTI, 7B RLDBROR
WEHTHS, LHALEGE, BEEAXPLICAOEREICFEDA / Y URHRATHH
Sz TWE, —H, BFE7YORREHTHE A/ VU BERMET A NVAGUKY
HLTWALBEINA LIRS TEN, £FITA /NI Ak, BARMERTA
AAOHEBB CHY . BRFE LR 55000800, RERESHEPOICE
BREICHBL, AFBMRE LTHBEIhi-=K A /v (S scrofa leucomystax) O
MH 5 BARE T A N ADSEERART-, TOFER, 12 A LRICHREhL /v
MHBARMRETIA N ALSMTE L, REFRITORKE. BT AV RLEFEBAEAN
DT EBLRRENDTA NARIZEETH -1, BFEDA J VR HERRTIANVAD

RAMH ThHAH - LHHB I, HMEBH THLTEE L TR ShE,

A BFFRAH

H A% 7 A /v ADORFFRIL, 1960 18
DEMBT ADBEDRAEN & - = L BF,
AAMEOHAELBERICTTHLNE,
LarLiehin, BERRD A LADBRE
(BT ABEMBICW B 2ot B
AR A LVAOHERS L L TiX, 7
FHBLHEROBRVEHTHS, LAL
B, @BAZ LI AOEREEIZIFA
DA /U BHRT IR TV,
A DBEBRIANRICHT BB
TR L UHMYERS, 77 RS TH-
=HE. b b~OFELBRY 2D
DERB, FOD, HlshA />
oM B E AAME T A VADS
BE R L7,

B. BfFE Hik
4 /B LMK

A ) O EEiE, RERT, &
BHEdos Lztidicds, YA
J TR TEE M B O LET T,
E2041281 2B ICHEENE,
T-EbIcRMm L 1 5 B AL 7=,

A :

A 7O 200u] 526 RNA %l
ML, YT7A%A L RT-PCR (TagMan
WY ICED, v L AREFERELE,
TIAv— Ta—7ty MIREF]
ME, 3AABLUKET TS~ 7
u—7Ey hO3FE (1) ODLDOE
=, Y 7% A A RT-PCR (TaqgMan
#* ) it # e 5



(J.Clin.Microbiol.42(12):5935-5937,
2004) ®HFEIZL Y. Step One Plus:

1Y F7#ALPCR A7 (ABI )

Icko ‘ML=,

T ANALEE: A L ASEIC I LR

W Verofliffa Z v 7z, £, MjFPEg

PERL 3T Verofiifa 2 AWV 7 7 — 7 12

RRIEIC X D R LT,

'Zj Jbﬂllféiﬁfqg)&ﬁ :

A& A VA VB FROT T4 =

—ERAVWTHA LI by—2x ALK

W . ABI prism Avant 7100 (ABI#b) (2 LD

7 ba— o AR RE LT,

C. BfoRs R

HEEha /vt ARATHHE
25Kg, HEESEM 1 R Th o1, HiH AR
KA R IgM HiE, [gG kL e LIz
B ThoT,

A4/ vrihoaliahlzvA4 il
MEFIRIANVATHY, FTERRE
ROT EDEBESND T A LA LY
TIEEITH Y, 2004 FZ=HROT 7
BRI AR (Miedd Bk,
GenBank#AB231463) & o i A ¥ (X
99.4% Th-o7= (H1), FhmiFPoy
A NAREGE TR L rBED A L ADORIE
FEHIE 100%— % L7 (H2)

Mmi§ PO 74N ARKE, 740 AREK
T8 & LT 4.4x108 copies/mL. BEEMEEL
F# L LT 2x10° pfuml, Th-otz, =
L, LRoBERIZ, HERL#E4ICo
ST 1IAMEE LA TOYA LA
HiETH 4,

D. £%

TEIEROA B AERR T A
NACRRT A LibLIBRETRER
AZrTHD, EBUTA /1 VICkITS
B AMAFRERA ICHETIHE
(Hamano M, et al Epidemiol Infect.2007,
135:974-977)®{T>TWA, LML, §
ElO BARES 74 L ADO45MEN S, BA
A4 MBARR AN AERL,
A NAMIEREE T EMNERA SR,
A VA MIEO T EIZE R 2h
ST Rl SR E T 7 HM,
7T =7 I X HBRAERLFRIE £ T 10
AMACTREENTWEZ L EE2XS
LA ) DEERRNTOY A VR Dl
FNLLEICES < BB AR T D DIT +
B TA NAMETH-T-AREMERS S,
. AU ELTWAS Y =RR
i LEFEIZRIOA 2 B FA v
(7 V) RYZ2RMTASZLTHAER
BIALNABED—DOOHMFL 2> T
LHAREMNH S, 5. 3 ALROFELED
M /o0l s B ARk DA L
AMETFORMB LT A VAR A
HALERHYVETOTETCHD,

E. #k

FRk 20 45 12 A EAIC, REREET
CHiMEhi-A / o oOmH s A AR
ROANANRESNTZ, A/ 60
£, @RNOTIhbLaEEhi-T A LA
LiEkIR A LA ThoTm.

F. bRl
% L

GWIRRE



1. RRE
2 L

2. FEREE

Takasaki Tomohiko, A. Kotaki, S. Tajima,
T. Hirayama, Y. Mizuno, N.Takeshita, 1.
Kuran. Diagnosis of dengue virus
infection by detection of dengue virus
genome in urine and saliva. The second
international conference on dengue and
dengue haemorrhagic fever (Phuket,
Thailand) 2008. October.

BB, At mBE. # B
i, Kigh, MEESR, REEE,
frift —R6. 2007 HFAEEM B A 5 B Bk
L0 BELT- A VADSTRERRITE
FutifiE 3 Ml D B ARKIER O X
L. BA3E A ARR T A LV AEBFHR
£. 200845 A 30—31 B (#B&FF)

HE%, WSS F. MMLBER, WKR
K, BB, BT, KBRS, Kiagh,
R, B4 AV, BARKET. &
R—ER, FmEPEE, ZHEROR -REBHL
SN AARR | BV ADT T A
231 BRERERRST. 45 43 B0 ARk 7 A
ARSI S, 20084 5 A 30—31H
(| #F)

Aiagh, EOOEY, EMEL, GrER R,
Joseph 8. Masangkay, #1AE, &)I8
i, wEEE, AR 74V D
TEVICEITBETARTA NADORERIZO
WT.L 3 43 [B] B AR 7 A L R EHEERT R
£ 2008% 5 H 30—31 H (B&F=FH)

BESF R, RIROCE, B, Ao,

FEIEE, AR, AR 77y
A N ARERIZIS T DR O L &S ORRHT.
56 EAERTANAFESFWES. Oct.
26-28. 2009 ([ 111 7)

el —=, BFB, HEZE., MEEE,
$aARME ., BIR—RE. TTAPMFAATA
WA 7 R C BT A MR RIEICMDS
RSP T MRAOMRAT. 6 EIEAD AL
PSP S. Oct. 26-28. 2009 ([ L)

LTS, BBrA, BRe, FIFEL,
EEE, HBE, WmEBAK, AREEL,
BAR—BE. THA = HIZBIT S HAREY
A N AORRIZOWT, 5 43 [8] B A58 7
A AL FRE. 20084 5 A 30—31
B (BEFFH)

EEE RN RE~T - S BRER
Dz ~. % 23 [ Transfusion Medicine
Conference. 2009 % 1 A 31 B (FR&)1IR
%\ LET)

H. AFTA HEO BRI
1. ¥rEs
rs S I
2. RHAFHEGR
& L
3. Fofth
& L



#1 HBARAK 74 /v AH TagMan RT-PCR primer, probe 2 » b

JEV primer & probes

Genotype 1&3 | JEenb86pb562s623c ACTRAACACTGAAGCGT
JEenb62s-585 CTGGAYTGTGARCCAAGGA
JEen623c-585 GAHCCCACGGTCATGA

Genotype 1 JElen1082pb CTCAAGCAGCAAA
JE1&3en1052s-1082 ATGGGAATTAYTCAGCGCAAGT
JElen1119¢-1082 GGGAGCGTTTGGAGTTACAGTAA

Genotype 3 JE3en1082ph CCCAGGCGGCAAA
JE1&3en1052s- 1082 ATGGGAATTAYTCAGCGCAAGT
JE3en1119¢-1082 AGGAGCATTGGGTGTTACTGTAAA

HATIERRET 3 o B AR O 4 L ZAMHIT LT, HET 1| BAEHL W
Do | BE 3 BEGRICRHT Sty e TRERERNT Sy FEEH3ES |
PR%E L 7o, BUGSHER AR & BCSSR 13 XCER(J.Clin. Microbiol 42(12):5935-5937,2004) & [El#k T
D,




m;@h, S84 ILA, JEV(Mied0) D HE

J-luﬂtw l s B P 7 L2 AL T e T e
JaNbo)Teerem | -cemceeee t 4 TIT 27h1b T SR kL
8.1, ﬂl.ut LELTT l nﬂ Yosauy 4% ATYY STV . T e
JamncdVany u T L T T s TI e A
JaEie) Tecrum T BT T T T e
IR E.miedd, 050600 ll L% I 0 Ly e 1) \fre ToETT AT AP 1 s f 12e
JaEnod TEmY an YT TEIE TP Ty oI T ]iee
JaNRa) Tenrem 8 | Ty 5 FTasli TR A% TTE TOMRGY nGiaTrh TG (399
IE.B.MLe40. 950808 120 | TioETOT STST i aFTomie T ITe Fuuer sociTn T 1o
JaENo) 1EAY i T T T LT 1T T T T e
JaEBclTsares o FTMGT & To4 ATTT AN siTun T SaT T 130
JE.E.miee0. 08080 103 [T T7 s s e arrr Pl oatae ey T ncs 00
JaEBo) TERY ELH Bk 5 o TF TTul . "'T T
JaEBolTeerem in 5 0 ¢ s Y T T 21 l’ﬂ
JE.E.uindo.osos0d 343 2w oroas o7 Tae T

JaNmold TERY ELH A i £ TOIL a7 m
JanpclTeerem m L g K T T ——— e
JE.E.iedd. 030808 201 L S £y Gt A YR Y AT m

1. MBRDAINAETEDAIIWADBETFERENEI—ELT-.
2. BIEDTADSD R I A IWALELTH S,

= B




BASBBFHERMGE (HR - ARBREHEER)
Ak 20 SR EE SHEFRREE

HAEANTY ¥ L U530 S i B ARR 7 A /L 2 ORHT

ooy AR (ELBRAERIRRT 7 A L A i)
WAHBIRE Nk WM BB TE WHEE
(B SZSRIER AT 7 A L2 H— )
AIET (T IRURE AT RAT)
miEpHmeF (ERREL £t 7 —)
R B (R RRBEMT AR R EAT)
AT (eI R 05 R R P A R T
FREE (= HRMREREVTZPT)
Bt (RBRREREE S F—)
MEFEZE (55 RATARERT)
FREMdL, EHE— (EARRRREVIZH)
Z9 8, EARWINE — (ipl IR A SREEET 22T)

MEEE :

W, T BABEXN D AR T AL AL, 37 NCR BUSICRETF RIAAHESH
LNABKRZ, ZOXKENREO LS REYENEREZF>TVWADIRIFAATHS,
IHAEOSBERIZRIG T | BT A LA TH AN, 56 1980 FRICHEE TR Lok S
NEAEBEIANATREFIVNIANVLATHaMN, 2D IR LA
BILTY, 1980 AR OSRERRICBI L TIZ 3™ NCR SRIRIC RS o7, LAoL,
1981 4ED 7 A LA 8k (38 TIRAEANED bhlehoTe, Zh HORNTHE 3" NCR
FRORBITRETHIIR, 3WIHhb6T, ZONFEFYOMICEDHLRS L
Lo TEELOTHY, WItEBTALOTHANHAWVITHEHMICEHITSY
DCHAPAATHLH, LEPOEHFARFIRRH> TRELE L TS A[HE
HrHD, £ Mo AR LEDTSERATILERHS.

A BfFEHE

B AR Ze 7 A v A 00 H AR 2% 3 4y i
PRI, 1990 SEROIRIC R 73 B A
NAMES | BIOA NARC G ) 94T
ThRBELELEZLNRTVS, RIEF 1
B et LTV < & 3" NCREBURICIG T
RBHFEETHZ ENHEMNIR-TE
7o, FITZOREBEFRASRET 1 B

IKHEHAOLOTHAHDA, 1980 FERDH
ARESE 7 A AL BIETE L T2 DD % AREA
T 5 1= 1980 AR IZ RUER T BB X
Nr-AERRE DT A L AOREG TR 2 E
HEL 7=,

B. B iE
g4 AR TR



BERIFEL A LENETHRL
EbOELOZ~ R THEAERL, R
A Lizv 7 AR%E 10%5LA & LEOILA
200u1 75 RNA #HitHL., Y754
2 RT-PCR (TagMan %) kb, oA
NWARGFERHLE, 77/ v—7F
on—7%y MIBETFIHA, 38AHB
SUOBT T A w— Fu—Fty bD
3B (1) OLOERWE, VTN
# 4 5 RT-PCR (TaqMan %) 2615
(J.Clin.Microbiol.42(12):5935-5937,
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SUMMARY: Flavivirus membranes fuse with cellular membranes by low pH-induced mechanisms. Although
Japanese encephalitis virus (JEV) has similar mechanisms, fusion induced under neutral conditions has been
observed. We report herein polykaryocyte formation using Vero cells infected with recombinant vaccinia viruses,
vP829 expressing JEV premembrane (prM) and envelope (E), or vP555 expressing prM, E, and the nonstructural
proteins NST and NS2A, Polykaryocytes were detected under pH 7.0 as early as 9 h after infection. Higher
fusion indices were shown with vP555 than vP829. A monoclonal antibody to E suppressed vP829/vP555-
induced polykaryocyte formation. Polykaryocytes were also formed under alkaline conditions (pH 8.0).

Enveloped viruses have a mechanism of membrane fusion
1o transport their genomes into host cells in the early phase of’
infection. Flavivirus fusion mechanisms have been exten-
sively studied using tick-borne encephalitis virus (TBEV) (1)
and other viruses (2,3). The low pH-induced oligomerization
process of the envelope (E) protein is critical to acquiring
fusion activity in flaviviruses. Japanese encephalitis virus
(JEV), a member of the genus Flavivirus. has been consid-
ered 1o have a fusion mechanism similar to those of other
flaviviruses. Specifically. polykaryocyte formation is induced
by infection with JEV (fusion-from-within [FFWI]) (4-6) or
virus adsorption followed by exposure to low pH (fusion-
from-without [FFWO]) (6-8). However, ¢lectron microscopy
studies have indicated that JEV enters cultured cells by
fusion with plasma membranes without receptor-mediated
endocytosis (9). The present paper reports polykaryocyte for-
mation under neutral conditions, which was observed in Vero
cells infected with recombinant vaccinia viruses expressing
JEV premembrane (prM) and E (designated vPR29) or prM,
E, and the nonstructural proteins NS1 and NS2A (designated
vP555) (10).

Vero cells were infected with vP829 or vP555, as well as
their parent vaccinia virus vP410, at a multiplicity of infec-
tion (m.o.i.) of 2 PFU/cell, incubated at pH 7.0 and stained
with Giemsa 16 h after infection (Fig. 1A). While infection
with vP410 caused rounding and aggregation of cells as
a normal cytopathic effect by vaccinia virus, infection
with vP829 or vP555 induced formation of relatively large
polykaryocytes. The polykaryocytes that developed in vP829-
infected Vero cells were round in shape, whereas those in
vP555-infected cells were elongated. The time courses of
fusion indices for 6-22 h following infection (Fig. 1B) indi-
cated that the increase in fusion indices was imtiated 9 h after
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infection and continued until 12 or 16 h after infection. vP555
induced higher levels of polykaryocyte formation than did
vPB29: significant differences were shown between fusion
indices obtained from vP555- and vP829-infected cells 12
and 19 h (P < 0.05) or 22 h (P < 0.001) after infection. The
polykaryocyte formation induced by infection with vP829 or
vP555 was inhibited by the addition of purified IgG fractions
of monoclonal antibodies specific for E (JE-10B4; for both
vPE29 and vP555) or NS1 (JE-2DS5; only for vP555) to the
medium at a final concentration of 50 stg/ml (Fig. 1C). JE-
10B4, which was generated in a standard protocol from mice
immunized with Triton X100-treated virion fractions purified
from JEV-infected Vero cell cullure fluid, had neutralizing
and hemagglutination-inhibiting activities (data not shown).
To further investigate polykaryocyte formation under
nonacidic conditions, we next investigated whether the in-
duction of Vero cell fusion by infection with vP829 or vP555
would occur under a condition of pH 8.0. For this experi-
ment, Vero cells were maintained at pH 8.0, as well as pH
7.0, for 16 h after infection. As shown in Fig. 1D, pH 8.0
induced even higher levels of polykaryocyte formation than
pH 7.0 in both vP829- or vP555-infected cells.
Polykaryocyte formation induced by JEV has been reported
using mosquito culture cells in both FFWI and FFWO sys-
tems (4-8). The only exception is that FFW1 was observed in
a particular clone of mammalian BHK cells (BHK-21-528)
(5). On the other hand, neither FFWI nor FFWO has been
achieved using a mammalian cell line, Vero (6,7). In the
present study, Vero cells formed polykaryocytes when prM
and E were produced by using a vaccinia virus expression
system. It is speculated that a certain alternation in mem-
brane nature tniggered by vaceinia virus infection may have
allowed polykaryocyte formation in Vero cells, Importantly,
although JEV induced cell fusion basically under acidic
conditions in mosquito cells, polykaryocyte formation in Vero
cells was induced under pH 7.0, representing one particular
aspect of the fusion phenomenon caused by JEV E protein.
Although details were not investigated in the present study,
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Fig. 1. Polykaryoeyte formanon induced in vPE2Y- or vP555-infected Vero cells under neutral condinons. Vero cells were
mfected with vP829 or vPS53, as well as vP4 10 s a control, at a multiphieity of imfection (m.o.) of 2 PELYeell. Cells were
then incubated in Eagle’s mimmal essential | (MEM ) suppl d with 0,1% bovine serum albumin, kanamycin at
60 zee/ml, and 10 mM HEPES buffer (pH 7.0), at 37°C in a humidified atmosphere of 5% CO.-93% air. Six o 22 h after

infection, cells were stained with $% Giemsa's solution (Merck, Darmstadt, Germany). The numbers of cells and nuclei in 5
different fields per sample were counted under a microscope. Fusion indices were caleulated by a formula 1-CN, where N
and € are the numbers of nucler and cells, respectively (7). (A) Photographs of Vero cells 16 h after infection with vP410,
vIPB29 or vPS35, (B) Time courses of fusion indices for Vero cells infected with vP410 (circles), vPB29 (squares), and vP555
(digmonds). Vertical bars represent standard deviations of data obtained by two separate experiments. Asterisks indicate
significant differences between fision indices shown by vP410 and vPR29 or vP555: %, P < 0.05 P00l %4 P<0001
(C) Inhibition of vPE29/4 P35S mduced Vero cell fusion by monoclonal antibodics to JEV E (An! JE-10B4; open bars) or
NST (Ant-NS1; JE-2D5 [1]; gray bars). 1gG fractions of mouse ascites contaiming monoclonal :]Illll\ﬂlt]\\ were added to the
medium at a final concentration of 50 xg/ml after infection with vPE29 or vP* As a control, normal mouse scrum (NMS;
closed hars) was uscd in place of monoclonal antibodics, Fusion indices obtained 16 h after infections were shown, (D)
Fusion indices of Vero cells which were maintained ar pll 8.0 (dark gray bars), as well as pH 7.0 (light gray bars), for 16 h

after infection with vPR29 or vP555. For adjusting the medium 1o pH 8.0, 10 mM Tris-HC buffer was used

NS 1 may play some role in polykaryoceyte formation of Vero
cells under neutral conditions, since vPS55 produced higher
fusion indices than vPE29.
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