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Abstract: In Japan, the invasion of the West Nile virus (WNV) has not been re-
ported. However, in order to develop a rapid- and sensitive-detection system for
WNYV, reverse transcriptase-polymerase chain reaction (RT-PCR), TagMan RT-PCR,
and VecTest™ WNYV assays were evaluated. VecTest™ produced results within 1
hour and no specialized training was required. However it showed the lowest sensitiv-
ity to detect WNV (> 10° plaque-forming units; PFU /tube) and was costly. The
TagMan RT-PCR assay was the highest sensitive assay (>0.25 PFU/tube) and was fol-
lowed by the RT-PCR assay (>20 PFU/tube), although it took 10 hours for investiga-
tors to get the results of both assays and their protocols are more complex than
that of the VecTest™. In addition, TagMan RT-PCR is simpler than RT-PCR.
These results suggest that the TagMan RT-PCR assay may be the most effective for
WNYV survey at present in Japan. We hereby recommend one of the most preferable
WNYV surveillance systems at present in Japan as follows. First, the mosquito pool
supernatants are screened for the presence of WN viral RNA by using the TagMan
RT-PCR assay with WNV primer-probe sets. Second, the viral RNA-positive pools
are used for the virus isolation using cell culture assay. Finally, the isolated viruses
are characterized for the viral genome by using molecular biological techniques.

Key words: West Nile virus, VecTest™, RT-PCR assay, TagMan RT-PCR assay,
virus detection and isolation
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1999 &, ¥EH==2—2 -/ HicBOTENE LTH
fTLIzw = & b F A0 (WN) BUIE 2 5~ & T 5k
KL, INFTIc 60 EEU LB LT, 280 LI
LOHFENS T4 VZBRHI LTV S (CDC, 2006).
20054 6 HEAET, 1 K ADL3nic &ERHH
HEINTOBWVNETIZAMENTANDATH
%, %7, WNEO/NEEZRTIE, JBRKED A7
59, a—uo .o NEE, ovy, BREMECBLTLE
FEWICHE C » TH H (Dauphin et al, 2004), WN v 1
WA (WNV) DbOBEANDREAIKT 2 Y R 7 3FELTE
LTETW5, 2005 FiTid, KED SFERIC AR
T WN BVEFAE LU 72 B H G s e ds RS,
2006), WMAEFTOE A, EWNITE O TG O H
KRE-TOREY, TOXHRIITBWT, bAEN
i3, MBI/ A7EENS 1999 F =2 — 3 — 7 THTHIT
L7z 4 L 2Kk (WNV-NY99) DA 59, FhlIAo
i o B - 74 7D WNV DEANEES N
5285, BREEOREBICSILIHIGTE, o, @
HTHEOE, B S DRHEOH KD 5 TH
3.

KE T, #¥cE-polymerase chain reaction (RT-
PCR) £ (Shi et al, 2001; Hadfield et al, 2001),
TagMan RT-PCR #: (Lanciotti, 2000; Papin et al,
2004), nucleic acid sequence-based amplification
(NASBA) # (Lanciotti and Kerst, 2001) 73 & ic & 3
ANV REEZEFORKRE 5 \IEenzyme-linked im-
munosorbent assay (ELISA) i (Ebel et al., 2002; God-
hardt et al, 2006), VecTesttM A4 &/ 2 o< 75
7 4+ — £ (Ryan et al, 2003; Henson and Hicock,
2004) 15 Kk B 9 AV ZAFUFICR T 2 a7
EOFER, BEMEICHT 228M0AE 57, BE
¥, WILEW, DL, HO5WAFMHOBRAKN LD YA
VARHICRA SN TS, L L, bEICEBIT3
WNV OFITEBIKEEGIRE SRR, LY
ZOBARHERZSNTE ST, FITRHSD T A VAR
HEBEEST SN A &b -1 £ I TARE T,
FERHICT WNV BB AER, & 503 v A v ZAHRE
IR E D 2 — MIRMU s v PV AFEBL, Vec-
Test, RT-PCR £, TagMan RT-PCR iEAEFH W T, I
75O WNV B HA2M8E L2 Bo Rk, BRHEERN
i, AR, ¥k OTEMEM T & & L 7.
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94V RRES & IS EHER

FERICHW I WNV 3, SR Y 4 v 2B 80
RESXN TV S NY99 # (lineage 1, GenBank acces-
sion number AF 196835) £ & U FCG ¥4 (lineage 2,
GenBank accession number M12294) Tdh 5. NY99
BRiZ, THELENYIESK Vero i (77 U 41 3 F Y YT
BRHE Vero 90138k, b a—< 44 x v AFEEIR
NV EDEEA) ~OffaERER T, BIMbanscy
ANWZAETH A, FCGHRIZ, E bRV =i Aedes al-
bopictus (Skuse) HKHZ % C6/36 flifa ([/¥> 7 &
DEEA) ~DEERERK, 5%C0,, 28°CHRMFFTT7~10H
RREZE L, 20 B2 94 LR R by Zi& L TRYY
OFSICH OV, BEELFERO YA V2R
Vero Hifa A BWi-7 5 — 2 7 v 4% (Beaty et al,
1989; ENLEGHENIZEAT, 2006) 12k D, NY99 #4x
10% plaque-forming units (PFU) / ml, FCG # 107
PFU/ml EHEES Nic (BUN, 74 v 2N MOHEE 13
[BIERICIT - 72). HRFERICH O HARKE Y 1 v 2
(JEV) JaGAr Ol #k (GenBank accession number AF
069076) ® v A v Z/)fiiE, LEET7 v 2 EICLD >
108 PFU/ml &H#EE & nfe.

WNV Ry DS

WNV 1%, 7 4 4 T Culex pipiens pallens
(Coquillett) (KIRIFENHENE), BLUE PRV ¥
<7 (BRIEAHAKTIERE) ozhEnllk4~5H
B o ik i Mk ic, FCGHEw A v 2 FLE B K
0.17 pl/mosquito (X 1 82472 » 10° PFU & H#EE) %
BB L, @A L RIS 29~30°CIRERM N TR 4%
DHEKESZ TR 14 AMEE LIER L2 GLT,
1982; ¥k 5, 2003). B4 14 HE I B 3 &SI 1 5
Wi o4 X, @S 128 108 PFU/mos-
quito (7H A4 T HEH21X105 n=3; L bRV ¥ <TH
Mt 75%10%0n=3) EHEES N, EFAREN T -V
MmHDY AV AREEERT Ao, Eidva v
AR R H A W d WNV RS, IS BUARIR 7S
SV AT AN E VR — M oRHEN S
VEREH B, L1z0->T, JliEFHEL /- NYI9 Hb
%W I3 JEV JaGAr 01 RO & v 1 L 2 LIS Bl %
WNV JERG I 50 BRIC N A foi ks & ¥ % — b 2 {EH
L, &3 \i3 FCG BN 1 8% WNV JERZLT 49
FHICBA L7 F BV — P 2ERIL, #NF N A
ERUL7Y v FPUAERTEY A VRO ERICH
(AVAS
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VecTest™ HiRi& &

VecTest™ WNV Antigen Assay (Medical Analy-
sis Systems, Inc,, CA)fJED 75 X F v 7 F 2 — 7T
fifea% R 50 BEA A4, 2.5 ml O Grinding Solution & §
Hov—X4@E2ANLK SETHLHB ORIV
Ty 7 A THRELWEL 2. 5,000 rpm DIKHEE TH 5
spfiEi L (b 3 —H5, 50, [EIL 7 kg 250 wl
Zlbmli~v 4 7uFa—7iBL, ffEDA4/ 20
Y FHANY vy FETAL 7 0F 2 —TOHRIZAN, i
THI 156~30 23 fHlFHE LHIEZTT - 7.

RT-PCR %

7" — v id MEM £ & & (MEM; Eagle’s Minimum
Essential Medium (T streptomycin 200 p¢g/ml, peni-
cillin 200U /ml, gentamicin 50 ul/m/, fungizone 0.5
1g/mi, Invitrogen, Corp., Carlsbad, CA) d1¢, #Hja
T Fei% MM 300 (QIAGEN, Inc., Valencia, CA) %
THEHE L 7o, 10,000 rpm THI 5 S0 fala 0 (b 3 — 4
IO LU, e L 7 bEH»S Y 102 RNA % High pure
viral RNA kit (Roche, Mannheim, Germany) & %
(¥ RNeasy Mini Kit (QTIAGEN) % H W THiidi L 7-.
RT-PCR (% AccessQuick RT-PCR System (Promega,
Madison, WI) & % \ & Takara RNA PCR Kit (AMV)
(ZH o344, %HE) 12k, 53°C 304, 92°C 24>
EEZTNENLHA 70, 92°C 14), 63°C 14 & 72°C
1 DDA ELETA0H 1 7 VTV, D% 72°C 10
DNEIT-1, Ok 754<—13, WNVOL y~No—
7 (E) iRk, B L UIEME s ¥ 7 (NS3) RIS
I 7o WNNY514 & WNNY 904, ¥ X U Fla-U5004
& Fla-L5457 (EZRIWERSER, 2006) TH 5,

TagMan RT-PCR %

TagMan RT-PCRICFIWA 754 v —+« Fu—7
v M, EfAOEERTFHR E2RET 2 o dIic#Et s
11 72 WNENV-forward (1160-1180), WNENV-reverse
(1209-1229), WNENV-probe (1186-1207) (Lanciotti,
2000) Th 5. KIGEHEE, 48°C 304, 95°C 10 5%
ThZh 1 ¥4 27T, 95°C 158 & 60°C 1 43Dl
AEDYE AL 4 A 7 ViT- 2 (iCycler, HA/NA 4 »
Sy 8 3K ) =X, HgD. U4 NVINMED S
UCHHE L7 NYIO Bk A L 2 Pk % v T 2
Y vy — N LIS BREREIER L, Ehad SE SN
ME+ A 7 VEAE S &, BULEENSZ O O 1 L2 ITH
IR L.

281

Loop-mediated isothermal amplification (Lamp) j%&

Lamp % 13, Loopamp® 75 4 = — & » ~ WNV
CRUHMEY, H5) 2HOWTY) 708 4 412 WNV &z
TWrh 2wt L, BEd 2 WIZEE I & 0 RHE %
TOHETH A, AR TRERICAEICLEZY 112
M IITHE D - o8, ZORBIRBMES X CHRIEIcB
b 5 FE (3 Parida et al. (2004), B £ UL F
News Release (2004) Z5|H L 7.

5 xR

WNV-FCGHEREIC L O ERIL e 7 1 2 h B LU
LMY YT HDORBLI 1%, shFnooIE
Y 49 BEICIRA L, VecTest WNV T 1 L 2 HE

WNV =

T

Fig. 1. VecTest™ WNV assay wusing the
homogenates from Culex pipiens pallens (A)
and Aedes albopictus (B). Strip 1, a West Nile
virus (WNV)-infected mosquito (1.6x104
PFU/tube in Cx. p. pallens and 2.3 X10° PFU/
tube in Ae. albopictus calculated by Vero cell
plaque assay) was homogenized with 49 of
virus negative specimens; 2, 2.5X107 PFU/
tube of WNV antigen with 50 of virus
negative specimens; 3, 9.3X10° PFU/tube; 4,
4.8 X 10° PFU /tube; 5, 4.8 X 10 PFU /tube;
JEV, 9.6 X10% PFU/tube of Japanese encepha-
litis virus (JEV) antigen was homogenized
with 50 of virus negative specimens. Positive
results were marked with asterisks (¥) on the
strips.
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Fig. 2. Reverse transcriptase-polymerase chain
reaction (RT-PCR) assay. RT-PCR was per-

formed by using specific primers for
detection of West Nile virus (WNV)-NY99
strain, WNNY514 and WNNY 904 (A), and
the flavivirus universal primers for almost all
flaviviruses, Fla-U5004 and Fla-L5457 (B).
Lane 1, 2.0X10° PFU/tube of WNV antigen
was homogenized with 50 of virus negative
Culex pipiens pallens; 2, 2.0X 102 PFU/tube; 3,
20 PFU/tube; 4, 2 PFU/tube; 5, a WNV-
infected Aedes albopictus (2.3 X10° PFU/tube
calculated by Vero cell plaque assay) was
homogenized with 49 of virus negative Ae.
albopictus; 6,a WNV-infected Cx. p. pallens
(1.5xX 102 PFU/tube by Vero cell plaque
assay) was homogenized with 49 of virus
negative Cx. p. pallens. Positive results were
marked with asterisks (¥) on the lanes.

ARH L. 7HA T HTIE10* PFU (1.6 X 104
PFU/tube, Veroflil75 — 2 7 v A EIC K DHEE L
tube 247z D I, VIR tube 2472 b O /il % PFU,
itk 104 D ART) (Fig. 1, Al), £ PRV Y2 Hh T
10° PFU (2.3 X 109 (Fig. 1, B1) ® % A v 2 F1fli & TA%
B ERETH - 7. IRWT, WNVIERET H A4 2 h B
LFUE PRV U= ADZB0TEIC, NYI KD 1 V2R
EEEEE AR LR YR — FAAVLT, Eicy
ANZFREAMB LR, THAZH, EhRAVYR
H &bl FORINEAEIZ 10° PFU (4.8 X10% THh -
tz (Fig. 1, AdB XU B4). oD icfERIL 7o
JEV JaGAr 01 ¥k A )V 2R FEESERE A M L 72 WNV
G T H A4 T H B0 AE Y F — b (9.6x10°
PFU, Veroffifa7 5 — 7 7 w £ A iEIC & D ICHETE) %
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VecTest WNV IZ & B 4 )V ZAHBEKRHICHE L 7225,
FadE v FIZERNE D - 72 (Fig. 1A). VI EORERE® S,
VecTest WNV DDV &> TdH 5 WNV O A4 %K
e 2R HEFE SN, VecTest O HIERE 13 >
10° PFU &HfEE S Lre.

RT-PCR#ETIE, NY9O#k™w 4 VW Rk %, WNV FE
YT A T4 50 BED SIER L 72Uk € ¥ 2 — MITH
L84, NY99 RN 7 5 4 = — (WNNY514
# & O WNNY 904) T 20 PFU L/ I (Fig. 2, A3), 7
SEu A NVRIET 54 < — (Fla-U5004 # & O Fla-L
5457) T 10® PFU (2X10% (Fig. 2, B1) LI F o Ji{li©
B &, FCG RRERGYIC 1 58 % FRGL 49 BRICIR A
ISP FEY R — TR, VTFROT 54 2—%2H0
The FRYYeHTI03PFU (23X10%, THA =
# ¢ 102 PFU (1.5 X 10?) % TR & 117z (Fig. 2). A&S
B/ 5, RT-PCR 7 (20-10° PFU) /% VecTest (10%-
105 PFU) ISR TR ICEBN S T E ML I
D, RETEIANVRET AT —DEL Ty FLT
WITHRHEE XS % - 72 (20 PFU).

iz, NY99 Bk 1 v Rilk%, WNVIEELT H 4 =
H 1D FE Y % — ML, TagMan RT-PCR &
& AV ZEETERE L (Fig. 3). BRFEARL
eI REY R — bS5 NYQO BRI T 54 v — « 7
o—7+vy r (WNENV)ICL D BEFOBRHET- %
EE, 25 PFU (MBHE I OHE) TR 2528417
WILY 7 & B TFHEIEHEED S, ROT 10 fE7IR
L FE Y% — b (94021 d 0.25 PFU & #
SE) TR, RijE & O MIEBIG ZEN o0 35-42 9 1 7
VT ER LS, SRl LicHmRLUEEY R — b
TRHELETOHEIEEED SN h -, L EORERD
5, TagMan RT-PCR T & 5 # i BE F1H 12 0.25
PFU &LHfEE N7,

Table 112 WNV ik 4 O, HEICES 28
M, MHEEE, 785 NS 7 — M7 D OB E % LR
L 72, VecTest 304 WNV #& HHIC G L TRE TR
FanPEREF © P TH B0, BIEMEET, L
bREEENE LN E F TORL 1 BRILIN &L,
EROHENBE TH B T &, FliEZiEmnad THHE
MTE2ZENEMTH S, K, v FOEERIESE
<, ¥ BE 13 RT-PCR #: % TagMan RT-PCR % i<
h~NTIEH» - #2. —F, RT-PCR ¥ & ¢ TagMan
RT-PCR &, ¥ A VRExTOMMEE LTI
HOWONAREETH D, AFEB LU OMiEERIC
BB VecTest & © 2T, flith L 72 RNA
ERHH 75 4 v — %8R 57210 T, WNV LADY
ANV ZEEToRBICEBEHATE2LVWH R bH 5.

NI | -El ectronic Library Service



The Japan Soci ety of Medical Entonol ogy and Zool ogy

Vol. 57 No.4 2006 283
3000 ITTTTT 3000
i Poid
2500 2.5 pfu L 2500
s} i et
w p
o 2000 . 2000
V] -
o ‘,
& 1500 1500
ot < &
_‘5 & e i
® 1000 1000
E A pas 0.29 p\fu
oS00 Y pEDe S 500
B § g
[i2] P o T I
@ RN _kﬁ—:_mﬁ_‘ ok 5 i - 0
g N
500 -7 \ -500
/ 0 pfu
1000 i { ; -1000
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Cycle

Fig. 3. Amplification profile from real-time TagMan reverse transcription-polymerase chain reaction
(TagMan RT-PCR) assay. A West Nile virus (WNV) antigen was homogenized with one of virus
negative Culex pipiens pallens. The amplification plot was obtained from the TagMan RT-PCR assay
testing of the previously titrated WNV dilutions (2.5 and 0.25 PFU/tube were performed in duplicate)
with the WNENV primer-probe set, WNENV-forward (1160-1180), WNENV-reverse (1209-1229),
WNENV-probe (1186-1207) (Lanciotti, 2000).

Table 1. Comparison of equipment, chemicals, time commitments, sensitivities and costs required in
West Nile virus laboratory assay.

Time Sensitivity Cost per

Assays Equipment and chemicals (h) (PFU /tube) pool (¥)2

VecTest™ antigen assay VecTest™ kit 1 >10° 2,000
Vortex

RT-PCR assay RNA extraction kit 12 >20Pb 1,000
One step RT-PCR kit
Primer set
PCR machine
Electrophoresis
Gel staining, UV Transilluminator

TagMan RT-PCR assay RNA extraction kit 8 >0.25¢ 1,200
TagMan one-step RT-PCR master mix
Probe & Primer set
Real time PCR machine

*Loop-mediated isothermal Loopamp® RNA amplification kit (RT-PCR) 6 >0.1 1,400
amplification (Lamp) assay Loopamp primer set WNV
Spectrofluorophotometer
Water bath

*Lamp assay, see website (http://www.eiken.co.jp/news,/pdf/20040726-1.pdf#search="Lamp%20WNV"),
and Parida et al, 2004.
2Costs were for specific supplies only and do not reflect costs for equipment, personnel, or general
laboratory supplies and services.
b ¢ Sensitivities were obtained from each assay using NY-strain specific primers and primer & probe set,
respectively.
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iD= A VKR 1L E OFEERD & 5 fitidk T H NIEENMIE
BETH B0, INsERFREEDKRSEIZ RNAOD
i 5 RT-PCR K Z 2 @2 AT 2REH L LU
ICREML EBZIICh D EMT, TN SOk
KRBEAETLIETHAD. T, EREMEONS
FTIC 812 I b OB A ET 2 72%, AEZHIZIE
AAxTHbB. LipL, 94 VAKICEHENLT 54
< —AZHOVEES (NY99 #k WNV 2 WNNY 7 5 1
< —THH), RT-PCRZED#HHEKE 13 VecTest £ 0
b 1,000 F&E < 78, TagMan RT-PCR# (NY
99k WNV %2 WNENV 754 = — « 7o — 7 & b
THERH) T, RT-PCRELYD & 51T 100 REHE D
EF AT EMRBENL.

Lamp iEIZ D> W T O HBERIZITH D - 1o,
Parida et al. (2004) {2, RNA 24 3 % cidftho&
EZFHBELFELUTH 20, BEIICET 3R
RT-PCRZE L Y b4 <, NY99 ¥Rizxtd % #& PR A E
0.1 PFU {3, TagMan RT-PCR # DO HERE & 13 1X[F
ETHDERELTVS, i, BRHICELTIE, [
W3O 74—y bEAVELYD, o735
EvA VR U THEBEHEERT IERIBEAER
¢, WNVDOZNENOD YA N AKEERICRTIT 5
BEMEICENS ES . Lamp T BIER 2RI
OEETHREEICLATHEETH 503, HIEICISEER
REOHHOEELXLEET 520, REBICETZEH
12 RT-PCR 75 5 U} iz TagMan RT-PCR i & 0 & &1
Th 5 (KWL News Release, 2004). HIE % EE
FHAMOLSICHEEHRTITY CL bAFETH 54, LD
Fhew, ) 7054 LIHEEB S 0ICI3RES
EHBUNBELENETHA . 5k BETLLEmTE
Eanid, REEOSTZICET 5 8bn b,

z 3

2006 FEHAEDOOHBEICE VT, REKIC WN BEH
iE L s AJEF ot CNR S, 2006) @H 5600,
WNV OE~DRGE, B o, BRI <d 5
FEROKERERINETDOEIAREINTOVR
WV, IS DEHZ T TENICWNY BEELELE
BHFETE VA, OWTFhOBYE» S b U 1 VAP
HahTwinwa &3, bOE~ND WNV ORA K
PRI - TOWREWIEEAREBLTWS, Lcd-1T, E
PICEBIF 5 WNV #— A 5 v ZDFERICHER L TER
SEREBEEILR, B RKSVRHBENKRDONET
bAS. KEICBVTIE, Fv kOHDFZOPRERNE
WEETH B E S, VecTest 8 WNV O—R R 7
)= 7 ELTRHESNTV S, KRBV THZ
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DFMEME S MM S by, = oBRHERE
RT-PCR % TagMan RT-PCR 75 & OB EFHHE
WHAT 1001505 1,000 5 b&EMh -, 2% 0, v
A NZABEMNEZ TN VecTest THRHT AT &M T
B0, brdhEEEALTLE S uEEESEV EEbn
%,

EERiz, 2000 £ = =2 — 3 — 7 M Staten Island (Rich-
mond County) TE X7z WNV 4 —~XA 5 ¥ Z(Z
BT, BEINLIWSD SO TagMan RT-PCR i &
VecTest iT & 2 HFER 2 L#g L /2 & T A (Nasci et
al,, 2002), FIEDHETIZ 801 77— R34 7 —
BT H -7 (F— VR 4.2%) DicHtl, HRET
2187 — v D & MG 22%) & ¥ E S k.
TagMan RT-PCR i#ETIBIETH - 727 — )V OFIFEE
% VecTest TR EHIEL /2 2 &1 5. 2000 £F
WNV 25T L C2HFEHOKRE T, WNEEH21
%, FETE 4,139 7], BHI 470 7 — vasiieks h,
FEEKICEFDOFITHEIEALTVWRELEDD, BLAD
oA NVZABBREBE N BRI TH - 72 (CDC,
2001). BHlc=a—3— 7ML oOMENRLEL, &
E14%, W LKE24 0 2OMmoMAEOLLT
2556, LB EE 1,263, &8 352 07—
DEANVADKRHESNTWS (CDC, 2001). ZD&D
AN RDFTIRILTICH » TH VecTest D HIE
E#HS TagMan RT-PCR %D 5 HIEE T L 722
Ems, WNV OFITHRZEEL L THRWbAEI
BT VecTest 1 & 2 EER L 72184, £ < DL
7= Viskat & HIE S N B ETREESEIR S N 5.

o A L R UG EE R # -\ T TagMan RT-PCR #D
BB RE A R 1B (ELERYERSEAr, 2006) A
5, YA NAMERNL T SA<—«Tu—T7+xy b %
HWiES (NY99 ¥4 WNENV & 5 i WN3'NC
THHD, 0.1-1.0 PFU £ THHHT[RETH > 72, I+
EVR— LY A NRBEFREEEA KL OFER
(NY99 #k %2 WNENV THe) » 515 o h 2 mtifRR
lix 0.26 PFU TH b, Ll 7o A VZIEEE» 5D
REEEBER UM TH - 2. BUAKB L NI
i3, WASKRD RNA ©, & 5EORERFHEEL, Z
nNooEECHIEERIGY PCR HES L AESLH
0, RNy FRHET AAREE OIS T
W3 (FKS, 2003). LaLRAs, AR, ke
Vix—bE oA NVZRBREOMEE LEZESICD
TagMan RT-PCR iEWEHTH S L 2RELTED,
ok s DHEICB VT bk bREEE BN
HETh B LRI

Lh L, FCGHAENYOMRBEN TS A = — 7
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o—7t.y b TRELICESOBREBE I LA L EL
Db 1055 100 f5EL 50, ZOREREIZ 10 PFU
ThH - 7o (ELRGEREAT, 2006). NY99 FREFIM
54 <w—+Fa—-7+y b (WNENV LU WN3’
NC) &, LWINHKRETHET L TV 5d NY9I9 FRiC
WL TRIEELS CEHENTH O, bLBEICEWTKE
MHEDTANIBAIIA B IoHICZBOTHERH TS
5. Lal, zhblAotiEchiticHV 3154, 5
WiE NYO9 BRLIA D o 1 L 2 kA RS & 4 284
I, BRHAARESIGANH T 32 & b FHa N5,
4R, Usuku et al. (2004) &, X7 LA 5 7 ¥ K (nucle-
ocapside) fAIK ICiZEt Liccap 794 v — « T —7
£y PIZL - T, WNV I 7 Kunjin 7 1 /v X
(OR393 ¥8) &3 WNV o lineage 1 (NY99 #, Eg
101 #, g2266 k%) & £ UFlineage 2 (FCG#R) 1< 4
FSNAZEREKICH L TORHNTIRETH 5 T & 2HiE
U#z. %7, Tang et al. (2006) I3, 3/FEBIIRAEIR (37
UTR) IS4 ~v—« 7 —T7&y bZLEF L, R
lineage 1 (NY 385-99 £, Egl101 #) % X U lineage
2 (B9%G6H) DWVWTNIINILTEEHTH S & 45K
Bl COLHIT, SOILEBEICERTE: 754
v—eTu—Txy FORREISHROERTETHAD
», BEScsuwclk bRl 2@ o751 < — -
7o — 7 & v b (Usuku et al, 2004; Tang et al,
2006) DFAMKEIFHVWEEZ LNS.

X OICEFAEILY, 7594 R AR ARER
87 7 14 < — (Kuno et al,, 1998) %\ T RT-PCR
ZITW, oM PCR EVIO B THFER» S v 1
WARDBIEFRIFEIEAIT ) HiEbiERTE 5. Z0lg
&3, BEXRMIc 7594 VBT S A < —%ER
L, HEWILUTNYOHBRHH 7S A<= —sE0g&
DA NWRBNCERENE TS A < — 3BT EELVTH
A5, L LS, RT-PCREICLABHICHEWT
2, FoOMHBRENEEICL S, AEETLRLAELSD
IZ, RT-PCR #EDHHEE (X TagMan RT-PCR it
NT 100 5K - 72, SO LS BBESIKIE, MiagE
RICL D BEFRHEDPFEER VANV ETY A VA ER
© L, RT-PCRETEEZFRIEZITS LR TH 5.
RIS Y AV ZBEAVDIEWIEAIE, @ L EEEE A
DOERICED 94 VAT EENES®E Eick > T
HRE S C SIS N TV B, RIS Tl ks &
RIS L TRA LIEh - 1208, KETD WNV o H
KEWT, AT LAHFBEORHED 5 RT-PCR Hic &
» WNV BFHEET- 7268 E, Vero flaEER
BRELBROBRBERARK LA, MIaEREED
7= VR RT-PCRFEICHRTIA4EEH, - 12
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(Siirin et al,, 2004). KEICH 1T 5 WNV OB 12,
FICHAEB YK D VerofifaMnERA S h TV 2 18
(Kauffman et al., 2003; Nasci et al., 2002), JEV DO
&, BHAKS C6/36 Ml Mo 1 L 2 oy EEE
oI RAIER, &5 WO A< Y 2 INNEREIC L

BhHEE L CRFLU LOMETH L LOMELDH 5
(Igarashi et al.,, 1973, 1981). WNV O nEfic & 0fila
BREZNEL TO AP >WTEESEBRFEINA 12\,

PP & D v 4 L ISR S R
TH B0, Y, o WNV 24 2 Bo s
%N (CPE) @ ¥5E 1213 10 B o B2 & (Nasci et al,
2002), H BT 7THRICCPEDRR OGNS D - 72 1EHK
s cEE L LBEETAMOELITH
(Miller et al, 2003) 72 &, flEREE IS 2REOH
KOV ETH B, EHICHEREEET 72dic 14 HEL
F (i< &b 2 LD blind-passage) O HE %%
FET B30, AR TREBW I 3R 20
TANAREEESA S, Lrl, MEERERS T
L, HEEECEREOH B, >x 0 Hiiod BT A
VR BBIRAICHEIE S &, RS Y A v 2 558 R]RE
IKIEB T ENS, U4 VA RHEE HHREFICAN I R
EFLTEELBEKRAES. 8512, BohkvAt vy
RO B TSR AT C &Itk -T, 910D
(RARRERCIRIEEICBE T 2SO 5 2 & bIEfFS
na.

PV EOERZEZ T, bUEICBLTHEENS
WNVBREEEZRDO L HICEZ ., WFAED R —ME
TagMan RT-PCR ic & b WNV &z F42 B4 3.
COBSIEIRT 2754 <— Fu—T k. b3, B
FefA TIE NYOI KRR T 54 v — « 7a—T &y b
DEEENZTH A DM, [LEFHIC WNV OZEKRIC
WHETEBTIA4<— e O =Ty EEE DAL
P& LWL, RWT, TagMan RT-PCR D #E 5 T &)
EEBIT -V hE YR~ b3, EERERICERELY
ANV 2 HEERS 5. RREEROMIE FE2 5 RNA
i L, RT-PCREIC &L DE S0 PCR EYO#EL
TR AITS T ETOA NV RBEHREREITS. 0L
HIREFE DO TICWNV 4 —_A 5 v 2hEHLNS T
EERHREL o,

E 33

ARFEZITICH 20, TEERLSCIIHAHVLEY
e BHRERSHTE B ICEST 5. CoiRo—HiE, B
BRI TR (H17-5 B—f%-018, H 18- Bl
—#%-009) » S oBhEkIc X b Efix Nl
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