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BIEM™ S SREE S FREAZK '

e BB BiRE

THREEEBECREEARRKRT

WE ®REH (WestNilefever) EFRIAZF L BE LK — LRI
BpmIANGR > L FRFALERZA L LG B2 P XAHT EETRAE
ECAl 0 AR ARRITAE ik o RE A R PT IR S HF 7 4L B 7 5L Nested
PCR ~ SYBR Green I real-time PCR & TagMan real-time PCR =#& 5 F & 4% 3 B %
#7 © Nested PCR A& T #278] 5 copies X & A B » 5 — M PCR #LB 49 1000 4%
SYBR Green I real-time PCR 78 B- 4 #8402 SR M » TR W 2 X ARBR MIE R =
WEA  VE &R & A TagMan real-time PCR B = VA ik 3 64 & 5 & B, 4 2k ~
B A&J% ¥ (Japanese encephalitis ) ~ E 3 5 K& % (St. Louis encephalitis ) & & #&
5% (Yellow fever ) w4837 5% B 7% 7 © 5Tk 2006 52 Bk K 4,626 1 & & sk &

Z BB AR R BN

FiE7d - PIEAER B - AR SRR

&

ARTAR 1937 FERERTENTREM
& ' BRI LZA MR P D BERRS - B 1950
FROEH R RIRA - SERINFHE D
FFRLRS  FER IR SHETE IS D BREERR
S8 (Flaviviridae ) [9])- 1999 F£EX » #ifIhi/x
EHHBAEEA B A RT - B 60 3BZARRK » WLiE
7 NPT - EE B X RHIRLER - EEBIERRE
MU M EER4R58) IoM B2 I9G 11B8% - HIERERIES
B2 (St. Louis encephalitis, SLE ) » B SLE /&
BREMSIFFREES BHREPCRIBMER - Hig
RPMB2ZRISRIENR - MSERBEEE - 35
ERNNSISREYERRAVILTRHID - HPERE
SRR RZ B 805 1R B ER PR PR S RIREVIEMR I N - ZEE
ERERIORE T RFENEL It HRRBIER
MRS URERETHNRES @ R BELRZEURE
S hFERCERE (West Nie Virus) [1] MiEEL
HRSATFEE 10908 FHREMEIIR—EIismRED

REINFERERSERIS @ BLUESZE 9% 'R
BRYRSTERBEDPER [(6,10]-

Bl AR ERENIGERE F RIBEEX
mERIdN (Center of Disease Control, CDC) &
5l - 2006 F1NE 44 NERHIBS @ 2ERES
IR 4,2681 4 BEKBASIEXE 1,455
Bl - BIRFIEE 2,612 fl - IFRFEREMIENRS
194 6 kT 17461 [3]- ERAREEREREL
FEMABHBELRR (5 ) DROAERBEBRIES
MmE2 - REFHDSHERERT-PCR) « &
BELE (Immunohistochemistry method) ~ BRAiL
&% (Insitu hybridization ) E#1iis2ET [2,12] -
BHR2XZBHHER  RIVRIBIRSBUEREE
wE [(1.7) AEGERREZEERE T
HORITREBEN  MBSERCERSZBRREE
W ALBSEASRSHE - HRENBBERS
RPEEHBLEZER [11,13]) SEAIRERT
AERTRIZFZEURIR L BEERT LBIKS
HREER  REEIRARKE  AHENAEI

“HENARZRENIEE
THRREEESERAFHEARAM
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PEMER BRI RERP SR ERETE
SHEERS R -

MRIERSE

EAIEAR s merRTEE= @55 815(1)
HAtmBSSSRE XS BAARESHETE
REGAL HE - AP ¥ BH O S
FRERSPIZKESEMEIERE  (2) KmHgEEs
2 BRFEXE  (3) BREEEMREDPLZ
A SRS ERA B a2 IR - 2E2
ESAIIREEEUR 4,626 f -

RRIE : BebER I RENERR RSO
BEHRA - BRMHMBIREF 28 BRREEPETR
BBIRES - FTREN WG SSEIEIR0E « BTG - OBE - B8
RKS% - WEREXIEERESHER10% (W/V)

UE - B ERESRREBRABSBAAE
MagNA Pure Compact Nucleic Acid Isolation Kit |
EITRERECZE  HiE2RERIRESM - It
RIS R RNASIE 2 AR A -

RSBRMHHE  snrERcnERSEEY
13 - BEEANESRSERS NS5 MEERF5IBEE
R AIGIREIRERUCEEE SR BRE
% BB T7 RNA polymerases &7l MBI RES
R R 2 B 4188 RNA o

EARESHNRE : A8FE253R2R
2007 FChaoF T & X < & " 5 B f" S| universal
primers [ 4 1 » & 3 @ F mFU1
5-TACAACATGATGGGAAAGCGAGAGAAAAA-3'
» CFD2 » 5-GTGTCCCAGCCGGCGGTGTCATCA
GC-3' - FRIBBERSEBRES ZIFEEIMEENSS
ERFIEHD » FiSEIZPCRISEENA/NB266
bp - Bl—0.2 MLREEMKFEIIATRIE : 2 uL RNA
template ~ 45 pL DEPC-DDW ~ 5 pL 1 OX buffer
5 pL ONTP (1.25 mM)~ 1 uL JEESIF (20
aM)~ 1 ul FEsls (20 M)~ 10 U/uL [ERB
BEHIRERSRER 0.2 uL ~ 40 U/uL BB

B HIFIEO.2 uL ~ 0.6 uL Tag DNA polymerase
(2U/u) » RIEHREETERS0 uL - BRI RTEF
BIREREIESRA2TC 4008 - 95C 2948 ;
2#%95C 408 - 55C 408 » 72°C 408  #&
HISEER  RE72C 618 - SEAIDNAEY)
EZEETNested PCR » HFIEZSIFFHIWT -
mFU1 » 5-TACAACATGATGGGAAAGCGAGAGAA
AAA-3' RRWNP3 » 5-AGGCCGGGTGCCAACTTCA
CGCA-3' - HhfEfZreverse primerfrS I8 Eich
TagMan reartime RT-PCRZBEBERSHEM
probe [4] - Fring 2 PCREYIA/NN226 bp - RE
HEIA2 uL RT-PCREY) ~ 45.4 pl DEPC-DDW »
5 uL 10X buffer ~ 5 uL dNTP (1.25 mM)~ 1 plL
JE@3I¥ (20 pM)~ 1 uL F@sSIF (20 pM)~
0.6 uL Tag DNA polymerase (2 U/uL) @ RFEfREE
BR50 uL - BIRN0EAS SR ETRIADRE REIGE R
95T 28 :95C 30# ' 55T 30# - 72T 30
) RASSEER  RE72C 6248 -

SYBR Green I BJiFREHHERRE : F0A
11.8 uL DEPC-DDW ~» mFU1 & CFD2 3|F& 1
pul ~ MgCI2 B3R 0.8 uL ~ LightCycler RT-PCR
Reaction Mix SYBR Green | 31 #l 4 uL ~ LightCycler
RT-PCR Enzyme Mix 58E 0.4 pL & 1 uL RNA B
R - RIEMREEER 20 L - B SR EFES
( Applied Biosystems 7500 Rea-Time PCR
System, ABI PRISM® ) Z1&# : 55C 10 pE -
95°C 2 piE ; XBBEIT 45 @BEIRZ 95T 10
#565TC 20 # » 72C 35 ¥ ;s RIEET
dissociation curve 21 » 1} real-time PCR &R &3t
17 20 DIERERIRER 60 CHSE 95T - B
REMZ Tm 8 - RIEHREE 8 pl Z PCR EY)
M 2% IBBETEIX DB - #& ethidium bromide &
#BRUVETHEEM/REX] - DIEREBR - "S
¥ e BN ARSHEATRERS NS5 KEEF
BB KGERILERECERE  ERHINEER
D214 - BB T7 RNA polymerases /TSNS HRR
FESRFTEZIZMEIE RNA » & 10 {ZEEREE
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/& reaktime PCR Z BT BRI SR RIS SR 2
RUE o

Multiplex TagMan Probe B2 STHHE/R
& : imBa/5 =T ES68 2007 & Chao EFBRZ
XiEt (4] BRRBAEX - BERZSKKA « 788
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@2 mFU1 & CFD2 5|i%iE - MisEiREt D5l
V5 : B & K =X JE
5-TCCGTGACATAGCAGGAAAGCAAG-3’ » B5'lmk
IR BIES CY3 & BHQ2a; BB ZERESA SLE
5°-TaCAAGAAATCTCCCAAATCcCCAggagga-3’
5k 3'm2DBIESS CYS & BHQ3a ; FAfEfEisA
WNYV : 5’-tgcgtgaagttggcacccggect-3° @ 5k 37
imaD Bl EE FAM & BHQ1a ; E#% YF -
5-TCAGAGACCTGGCTGCAATGGATggt-3" » 51
& 3’k BIES Texas Red & BHQ2a o fEHE
bf 42.2 uL DEPC &K ~ 2 uL #F2t ~ MgCl2 i3
R 0.8 uL 4 - HEfRIRIBEF B SHHERE - BIRI0
RRRENEIDREREEGR 42C 30 DiE -
95T 2 DiE : L& 95T 158 » 48T 3 piE -
Rt 45 BB -

AR

HINRENHERIE | mSBEFIRA outer primer
(mFU1 & CFD2) #{TR#Etk PCR RIE - igMat
266 bp KIN\ZKEEFIIEY) - Bt EMBAE
¥ » LA inner primer (mFU1 & WNP3) 1T =X
PCR RfE - RIBZEWMA/I\R 226 bp - FIFALL¥
HBEHSERME (semi-nested PCR) fR{ETIRE
E 1~5 copies number ZfRESZEL © BER PCR &
SBI75E 2 fRIEERE 5000 copies number » U
Re—T1& BRWFg. 1 -

SYBR GreenBIiFRRS1i5HER & : fErmREH
PCR#HE 2 1&g 3| 3 mFU1 & CFD2 » 7 Applied
Biosystems 7500 Real-Time PCR System3& 1T
SYBR Green | reat-time PCRIZHI - &S 1EAFEETE

RSNSOI FIIE R AIZIRRILERU(CEES
% - 1 0fZEBWIBIE Breal-time PCRZIEHGEITEY
RUM AR - BRGERETERURFRRESE 03
FEEER5~50000 copies number - R4 k37187
REH0.996 (Fig. 2) @ ARG IV SRR
PRIETIET copy numberfRE e - 5ldimers #Y
TmHERRAYE SR EH)7E80.7~81.4°C 2R EYIHY
TmEBAREV B BRENES7.2~87.8C 2@ (Fig.
3) ' 8PCR B MEMLUFEZBEXDH - thETR
HE2266 bp HIDNA band @ MEME—L EFRER
BIER o S EIRHE R real-time PCRRfE4 OfB1E
RIS - EXRE BEEE LA - MARRGAERZ
1BIES| FARREERE Zuniversal primer - REF
BRRSMEBKEY EBEARNRSREBCES
}Eﬁ °

B3 ~ RS IS ~ A=
EJERE=Multiples TaqMan Bl S yHE
RIE : ARERSBEIHEEEOERYINSS 2
universal primer&igmFU1 K CFD2 - O] ig it rii&E
BEECABHBERLRERSERS  BIADER
@2 &5 in & 3 i 2 Bl iR 52 L R [@ Z Reporter
Dye & i@ FB =2 Quencher Dye - #l A Applied
Biosystems 7500 Real-Time PCR System#s;flrg
BREM SRR o M A L AR i ol B T B0 Y
BRESRE— RIS PETER AR ERRE
PERENESENESRSERS © HlBMRRE
(Fig. 4) -

95 FEEBTSACERANESNER : 50
RERED - DRIR—BREST 352 #~ —HB13 608
=B 622 5 MBR 167 # - AEH 294
#~ BB 26 #~ tB#)R 187 #~ \B1p 218
B 373 ¢ +B13 315 #+—B# 889
#H~+ZB#% 600 # - RERBLHMREPDL
75 - BIELT 25 REE - HPmEsR BER
B4R ~ BBARY ~ R« EBUARY « BRL . R N\F
B~ BBSERL  FRARY ~ LURR) ~ FAZER) ~ IR ~ 1B5ERY
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SERS
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M 5*107 5*10° 5*10° 5*10* 5000 500 50 5 1 (copies)

First PCR,
266 bp

Fig. 1 _EHEAE# RT-PCR ZikiER ; NHEA Nested PCR EikiE2 - lane 1 & DNA ladder ;

lane 2-10 D RIAARNBHREFRIIZRSEITHIR ; lane 11 REMEHR -
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Fig. 2 SYBR Green real-time PCR ZiF 4 RARENLR - 18RAREA 0.996 -
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Development of Molecular Diagnostic Methods for Detecting West

Nile Virus in Wild Birds in Taiwan in 2006

Liu YPl*l, Chang GJz, Cheng MCl, Lee MSI, Chen LHl, Lee SH!
! Animal Health Research Institute, Council of Agriculture, Executive Yuan

2 Centers of Disease Control and Prevention, United States

Abstract West Nile virus (WNV) infection is an important zoonosis. To prevent the possible
introduction of this emerging disease into Taiwan, we have established a comprehensive wild-bird
surveillance system for monitoring the presence of West Nile viral RNAs in migratory birds. Three
detection methods for West Nile viral RNA, including nested PCR, SYBR Green I real-time PCR
and Multiplex TagMan real-time PCR, were used for this study. The nested PCR assay could detect
5 RNA copies, and it was 1000-fold more sensitive than that of traditional PCR. The sensitivity of
SYBR Green I real-time PCR assay was equal to nested PCR. However, if the standard curve
generated from known copy-number control specimens was included in the assay, the SYBR Green
assay could be used to quantify the copy number of testing specimens. The multiplex TagMan
real-time PCR could differentiate four important flaviviruses, including WNV, JE, SLE and YF
viruses. We have incorporated the surveillance project of WNV into the avian influenza surveillance
project established previously. A total of 4,626 specimens from wild birds were processed in 2006,

and none of them was WNYV positive.

Key words: West Nile fever, Wild birds, Real-time polymerase chain reaction
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