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CIEIEE RT-PCR PRssag ] -5 7 29 7

TE&* ~ 2808 ~ £ikE
TEREEZ B &R EAERRA

(2

S 4 RATH G BB R B A B R3 — 453 F JE A SYBR Green I Bp 8% RT-PCR
HRIRZET AR o FFTATRRF RNA 4 1 0 #7855 2 E4 RT-PCR »
£ X PCR #Bpiy RT-PCR KA/ > (bR =ZFHRHEEZRE > &R 555 100
pg/ L~ 100 fg/uL ~ 1 pg/ L » sA £ X PCR 8 & 5 ° BP#F RT-PCR %k % >
1% 4 RT-PCR &Rk B Mk £ o B BUR F fE 89 iR AR A > SAARKER T A ] R
= EARRZ 104 TCID s/mL o 3 5b » 72 B EARZ Z 0% FI R AE » 5 %] A Bl
Z 48 PCR 7 ik R 3 0 B ix R A > 85 R Bp e RT-PCR s iy & 41 £ X PCR [F] &
19.04% (14/72) > tefZ4 RT-PCR 12.8% (8/72) fu/-8fik 18.06% (13/72) #x
BEAG L ELE R SYBR green | Bpak PCR 777k 8932 3 » 7 4F BER AR B &R

FRRER AT A — BT A

BT ER1TE - FIiF RT-PCR - SYBR Green /

&

H57R1T780 (bovine ephemeral fever) XiBEIF
o MERBIFMRHEZR (Rhabdoviridae ) BI4RIT
#ymsS (BEFV) - #£( Culicocides i ~ Anopheles
I &0 Culicine $IX

EFERENER  RITHEREIEM ~ M~ P
BRAFEMEMS, 4,5, 16] TEERBITELER
ALBIREFE - BE - REAE VIR 282D R
T IR R E  BEEAR - 118 - IRE - BiERESL
SRNEEZE(S, 14, 15] - REGHIEREZFETN
REXEEN - BE 6 BRE 2 sidFERHZRE
RMBH17] - FRITHRSHERBRERIE
g RNA - BE b @ffEMEaeEiEE (N
GlFERER (P)y 28EE8 (M)« KB ELE

(L) fixEEEGQ (G) [20] - GEHREODFEN
81 kDa A% —HNKRBED  SBRBIREEND
MMEMRREMLC]  EABFEELRELERR

(9]~ LAhADMESKRINEE (MADS ) D chADMADES#K
MEBEER MBEURN B MEEHR  BRIUE
B G BE0 ENERENDPINRREMLD RIS
G1 G2+ G3 7 G4 [5] - #ARERMNFEHRE
BFHRE—BERITEHMBR - BIRIB Cybinski tE¥ D47
T BRIMNDBERTORPED BEVK - R AR LD RENRTE
NRMOEDER T —LOE[ 7] - 7 BREEBESRIT
BB C MEOQERRE @ ETISFIILER
HEoN  BRBRIDRMEE - 1983 F£F
1989 F£A—8 ;1996 £F 2002 AR—EK
#H21]  MBERXPAABERER » 1996 B
2001 FEHIDBEVRER 1 983 EREKEZEBRAD
R BHAR—MBER[11] -

ESEDR 1967 £11983 F 1984 HF
1989 & 1990 F 1996 F1:1999 F+2001
F£2002 FF0 2004 1B8:8 8 EIE * E53E/MAE
BAMIEEERL [1,2,4,21,13]- 8 1984 Fig
ERARESEBERRGEERIREYE - 1999 F2

“HENARZRENIEE
THRREEESEREFHEARAM
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BHERRITEREBRMTREAARITEER/NR
R EABRMREIE - OB EHERER 2
E 3 F£—R[12] - BrRIAREVEZENEEZAHE
BUHASK#DHAEYI R MR A RT-PCR RIS &7E » M A
iRtk s BN DR B3/ BIEAEEDRESRIRE
R752% BB H BN BRSNS IENMEEE
gg[2] - BliFESE PCR (real-time guantitative PCR)
BB RBEM) PCR AU - BRATBEEN
gUiREt (probe ) SN2 TIEE DNA #ESEVENCLE (FI
40 SYBRgreen |) £ PCR AYIZ1FE 2 P RETHER A
EYE D - It LIS ISBNFRERIE AR E KRR
ik PCR EY)RIGHVIERE - Mo TENEEE PCR
BIRSAVEALR - BEEXS00R%E DNA MBLEE - 1§
BIRPFSHE DNA ETEMREE DM
[10,18,19]- AAFHEMIEEFEBRNEFESE PCR
807535 - AFRITEVRS S FRIR RNA - FELLERER
D YLABRARERRGES & 75 2E 2 HRZETRHIAY
IR /REB L ANS BRI ERSREREAEE

Ho

MRIERSE

RS tRIBERMILER RNA ZH : S RITHRSEM
¥k (2001-YL) £ 2001 FE&RISEZMBRFD
B SR EEBEMIR (baby hamster kidney cell,
BHK-21) 1858 7 R @ BIERRAENDBKNAR 107°
TCIDso/ ML« fFE5E M BHK-21 #HiR#k K SI8IE%
fRERRIOA 2.2% NaCl 1 8% PEG-6000 i&fiE
% - JBIR 1/100 [REERER Tris-HCI, pH 8.0 /81&
DOAZEZ 2 Freon 113 &I2#% L 14,000 rpm &
i 20 D BENEE LER - BUREREBSRE 0T
LRSS HRERMAI6]-B 200 u L &8R0T
ZRSRENEKAHMEED - B MagRNA BEN%
BSZXENHE (Roche) BENEEENLER - RIS RRI0ESS
1RYESRER o

EDEF RT-PCR &8
G BEOHALIM TR AR PCR 3|55t : 228

BIE&HRTE GenBank PERITHZFES - ML
DNASTAR ERESDHTEMLELAB LY - ZIEREE R
EEERAURRZ - FUAS Lightcycler probe design ¥RES -
5t 2 HHREMSIFANGRAEN G BEAE
 HS|FFIWT - JEE@SIF BEF 1573F
5" -GGTGCAATAGTCACAACG #0 BEF1633F
5 -GGTGCAATAGTCACAACG ; ¥ @3l F A&
BEF1850R 5 -TCACCGATTGGTTTACTCC #0
BEF1790R 5" -TCACCGATTGGTTTACTCC ° 5%
stHESIFEBELM BLAST B WERE M
(http://www.ncbi.nim.nin.gov/BLAST/) o

SRS A R S Bk 4 - 5B 9582 Roche LightCycler
1.0 ZESRAES SuperScript™ Il Platinum® SYBR
Green One-Step gRT-PCRsuperMix with BSA 5#
B - PCR RFEMREETER 20uL ' RS 6.6 UL
DEPC-H=0 » 0.4 uL MgCl2 stock solution ( Ex#2
B4 MMM UM ZIREMZEESIFE2 uU(ER
A 05 uM)~8uUL 2X SYBRR Green Reaction
Mix with BSA Lightcycler FastStart DNA Master
SYBR Green I reagent AR 1 WL AR RNA » RFE
B4R (1) RBEFKRE : 50CT3 948 (2) B8R
f&:95C2 piE . (3) BIRKRME : 95TC3 ¥ - 60
T3 # - 72C6 WIEIT 45 BER; (4) BER
ERE :95C0O # > 55C10 W& UBWAHS
0.1 CH)ERXRIZIZINAR 95TC10 #; (5) <R6IR
f&:40TC O - RIEMIFREKN 27 D8 - RIEKR
RATZIBEKDHE Cp & (crossing point) B2
Tm B8#& (melting curve) MIRFEEEHERR -

RT-PCR 13 (Nested PCR) #8755k
HEMPTEZ3IFESMT : Gop 442 F B 5 -

GTCCTAATACAACAYAAGCC-3 ; Ggp 1045
RA 5 - CTTGCCAACTTGTTTGCTCA-3' < HY
— 0.2 mL BELNEKFEINARIE: 5 1L RNA

template ~ 61.5 pL DEPCDDW~5 uL 10X
prozyme buffer (Protech)~4 yLdNTP (1.25
mM)~5uL JBEsIF (4uM)~5 L F@s|F

(4 uM) ~ribonuclease inhibitor (40 U /uL,



LIBNBFRT-PCR R A4 RIT IR =

promega ) « AMV reverse transcriptase (9 U
/L promega)~ 0.5 pL prozyme™ (1U/uL)
RRIEMREETER 50 1L - BIRIIFBIREREIRE
RIERER 42°C40 DiE-95°C2 DiE-95C40
) - 50C40# » 72C40 R - 8+ 35 @BR -
BR#& 72°C6 piE - GRAY DNA EY) - OB EEE
17830 PCR > HFiEZSIFHFINWT : Ggp 617 F
/A B -GCAAACATTGGGAATGCATTAC -3
Ggp 785 RA& 5 -TATACTCCACCATTCTCCAT
-8 <Hl— O0.2mL BELWEKFRINATRE: 2 uL
RT-PCREW ~ 27 uL DEPC-H20+-5 pL 10X
prozyme buffer (protech)~5 gL dNTP (0.5
mM)~5 pLE@sSIF (4 uM)~5 pLF@s|F
(4 uM)~05 pL prozyme™ (1U/upL) RFE
#RE8IEA 5O 1L - BIRIIFSEREREINBERE
&% 95C2 »iE - 95C30 # » 5OTC30 ) -
72C30# - fdH 35 BER ' R& 72C6 DiE -
RRIEMREETER 50 1L - BRIIFBIREREIRE
RIERER 42°C40 DiE-95C2 DiE-95C40
) - 50C40# > 72C40 ) - 2 35 BEIR -
BD6F RT-PCR SURMEEIRR : /Lo FRITEVRE N
Ll BENZEEMRAY S EZE RS RNA RIRERE
B 10ng/uL - #ZRNA DL 10 ZHFRIIFHESR 1
fo/uL # - ¥E{TEIEF RT-PCR 24 - FIREMETE
HEHREHEMEL Co BRERRKRZBGRS
RNA E8V1HRIEER - B - FRITHRSHRUFE
MRMRER 10 BHEMR 10°° & 10%° TCID
so/ML 5 {BfEFER @ REHRS M MRIGES - 25l
ZZH® RNA #&3E1TBI8F RT-PCR 247 » IR EKS5T
BHEWMEGSEMEL Co BERERRKRZHBGR
& RNA E8918R880#R -
HBRENEF RT-PCR BRAEWRAIIS A BRMRIRL
Z :BEFV RNA BH10 ng/uL B 10 Z89E5#H
BE 1 fo/ul & 2K AEBES EETER
RT-PCR~ &3 RT-PCR~ BIf RT-PCR AR
B5EZBUIRE - BT - %20 BEF fRfIZERARM R
=S FE 72 ¢4 - DBILA Lt 3 ¥ RT-PCR J53&
NRSOREE - LBRIGHER S -

SR

MAHS| FRVBURMLLR : £ RITHREZ RNA I
1573F / 1850R #0 1633F / 1790R 3|F:&4T
BIEF PCR 24t (B 1) #am 2 AEBEEIEIE
KHEASRELE - B Tm HiRAEERENE 76.75+
0.55°CHIER * 1573F / 1850R 3|F#ATI LG
SRIZIREE 1 pg %2 RNA » 1633F / 1790R 3
FHIUBHURNREEE 10 pg mE RNA » &)
1573F / 1850R S|FEBRM RS - 18BN
PCR BIEYILUFEBE XD - tHBETREI 278 bp
#0 158 bp D FE87 DNA FEE »

BD6F RT-PCR SHMZLEERMEER:#5—R% 10
BF5IMmRENRE RNA 288 1573F / 1850R
SIFHETENRF RT-PCR 247 - B Cp BENR
14.08 £ 27.22 2@ - EfRM4EARIEES @10
EHEBR - SITEEEHIRIER ' M RNARE
£ Cp ENBERRRWNE 2 AREHEN R BR
0.96 «

HIBE—HEES RNA STBERNGR - SER
BEF¥TESMERERME 1 pg~10ng §— PCR
[ZfE - 5|3 5288 (dimers) §) Tm EHIREVESSRE
7 71.70~72.46°C HIEBR - E¥AHY Tm BHARAD
TEERELE 76.19~77.27C HNER (B 3)-
1% PCR M EMLUFEZBEXDHT - thBTERIEZ
278 bp 89 DNA band - MEYE—S U EF ST
TEEF IR o

IBLERITEVRS RNA EF 10 SHED RIS
## RT-PCR ~ &1\ PCR E2BEF RT-PCR 2RA&81 - tb
BERRBIRESR - f5RENIS RT-PCR ERIRSBIR
RFMGETAR 1 po/ 1L+ BRI RT-PCR SUBE %
S 100 13 - {BLEETN PCR SURHE 10 2 (10
& 1) DRHK LB HETHERITHRSZ R
SEMRMBREE 10 BHER 10°° E 102°
TCID so/mL 5 {BEFER - R#ERES MAEAYMRIRES
D BIZEENHR RNA £ 3E1TRIBF RT-PCR 24 &
RIZIRIEER 10%° TCID so/mL f%wE RNA(E 4 )-
72 {BiRARZEED BRI Lt =1& PCR AERKED
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BHERAGH - #5RENF RT-PCR iR PCR
AR 19.04% (14/72) @ LLE#HK RT-PCR
12.8% (8/72) F1DBHE 18.06% (13/72) &

BRPR_EFEF PCR ERIREREEAEAIS N EIE
ISR ZERER AARRRIIRRIAZRARIEE
RRRREBEERENEE - SRS - &8
I PURRERD B ENRE - MBIIFESE PCR 3k
— 5 2R FE FRTE B A BN IR 17 7 5 14 V5 970 52 T 0 SRk
BEPERBIEIRE[10, 19] ' WA EBIRER PCRER
Ta B HSRIIF it DT E EEMPCR REH/IHET
FEBEXNS R B 5o DB G IRE X i DNA
#9554 - B FREKSRDTEREASURE LI
AR ¥ZB LY DNA BESHHS - RILEIE
PCR BISI8RARRIRFRILIMAVFIBE -

ERIFIHENEEMREF - 10x 10*
ng~10X 107°ng B9 5 {@ Cp ERBIRMRR &
RBBRY DRSS RNA ZBRE%A 10x 10°°
ng - fki& Stram EA[141iIR2HRSEREBHES
ERGE - =8 BEFV EREBeHFER (523 X
350) / 6.022 x 10%°=3.04 x 10"°=3.04 X
107°ng » A5 ERNERIBIRA 10X 107°ng 1RE
HHRIEA 300 BEREE -

S RITEOZEN S A E U RFIHAHRAY
R MARLER RT-PCR A& PCRSETE © B
DUBiRiR S B R D BRS RIS - 72 [BiRKRRES
DRI L =18 PCR BERKREDBERKIGR - #5
SRENEF RT-PCRAGHFREAE T PCR1EEA 19.04%

(14/72) HWE#H RT-PCR12.8% (8/72) 0
fHRRERDBEHE 18.06% (13/72) BRERRS - #
5t 14 {4BNEF RT-PCR ZIM 28860 Cp B @ FHHEE
B&E 21.11~30.10 & LU EBEXDITE
—BHERGENEMRIIRIZESE 278 bp A
DNA - &R SYBR green | BliF RT-PCR HY¥IEE
75 (1) /38889 Cp E/VIR 30.10 %0 (2) Tm #

REVEISERE 76.19~77.27C HEM  I&E
BAERFRITERE -

FA Roche LightCycler SYBR Green | #3%
## - 45 @ PCR {BIRI0L Cp EF Tm EHiRAVEEE
BIERE 30 PEAMITLUEIRBR - EELLER
RT-PCREI&E Y 3 /G LAVSRE RERIRES IR
IERBEARITRBEIMAIEREIR A UEE
FHRS ORI - IR S EREGRIZHHE X
WENSEIE T EEHEEN - 8 SYBR green | Bl
¥ PCR 75 ARDRRYI - SERERREBREERRRERIT
BH—@#ITH -
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LIBNBFRT-PCR R A4 RIT IR =

5.0-

7a-

1573F / 1850R 3]+
1 pg/ # L RNA

70o-
65—

B.0-

[[]]]
Fluorescence -d(F1)/dT

5.5
5.0-
45—

4.0-

1633F / 1790R 3]+
10 pg/ t L RNA

248-
20-

26—

2.0-

A4:5=
1.0-
0&-
0o-

0.5
[ [ [ 1 [ [ [ [ 1 [ [ [ [ 1 [
A6.0 530 600 620 640 G650 650 YOO Y20 740 TS50 TS0 800 320 340 560

Temperature {(°C)

1 ~ M3 SBYENEE RT-PCR RIELEER - Sample 1~9 /& 1573F / 1850R B|Fi&fKwE RNA —F5I
10 ZEHIFEELNRE RNA (10 ngE 1 fp); Sample 10~18 & 1633F / 1790R 5| F&:815%
5 RNA —% 10 ZFRFHZEAREZ RNA (10ngZE 1 fp)

. = 10ng/ u L

75—

— |l ng/ L

J0-

85—

_— ({100pg/ 1t L

ﬁ 10 pg/ 1 L

1pg/ul

g.0-

55=
50-

45—

40-

248
20-

248-
20-
15
10-

Fluorescence =d(F1)/dT

05—
on-

05—
1 [ [ [ 1 [ 1 1 1 [ [ 1 [ 1 1 1 [
650 B0 G700 G630 690 70O 7F10 720 730 740 750 V&0 YO0 O FEO0 YO0 3800 310

Temperature (°C)

2~ iR1TEYRE SYBR Green | & RT-PCR 858 - 13" RNA10 ZF5I#%E (10ngE 1 fp)
B 1573F / 1850R 3| 1TEMIE RT-PCR @ D4 E melting curve BIiER -
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R o 41

Cycle number

y=-3.481x+11.117
R*=0.9604

5 4 3 ) 1 0

Log concentration(ng)

3 ERITHRS SYBR Green | T2 RT-PCR BE - 8% 3 RNATO ERIIFHE
(10ngZE 1 fp) LL1573F / 1850R 5|x3E1TENIF RT-PCR EiZEhiRAUER -

ik

20-

Py

20-

15—

pHIa

0s5-

Fluorescence -d(F1)/dT

00-

05

10%° tep so/mL

5.0
10”7 TCID s¢/mL

10*° Tem so/mL

1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1
550 520 GO0 G620 840 660 620 700 72O 740 FEO TR0 200 820 8240 260 820 000 020 040

4 BRREMRRESHER 10%° TCIDso/mL 10 {ZEFZE 102° TCIDso/mL 2Bl
1T SYBR Green | RT-PCR BE&#5E o



LIBNBFRT-PCR R A4 RIT IR =

1~ {FART-PCR » EXRT-PCREZBRFRT-PCRI& AR st B

BEFV RNA 1 #%4RT-PCR £ A RT-PCR Bp B RT-PCR

=2 - BER1GRELI{EMHRT-PCR

10 ng +
1 ng +
100 pg +
10 pg -
1 pg -
100 fg -
10 fg -
1 fg -

+ +

+ o+ o+ o+t
+ o+ o+ o+

E3CRT-PCR - BIFFRT-PCREZHHRE K Bt )% 2 ta HH R ELES

1% % RT-PCR # XRT-PCR  EpB5RT-PCR  4afisbk o B0k
MEE 12.8% 19.04% 19.04% 18.06%

(8/72%) (14/72) (14/72) (13/72)
AR

LK ~ &F8IE - HRITATRBHIIAE - PER
Mt 23:73-79° 1987
XA~ FLR - TEE ~ BKE AR
o~ BEE  BBMEK - 19890 FRAEESER
SRITHRERENRE  SESNEBESS
60 :51-56° 1992

0o
& :
\'S?r
4d)i mﬂ)
7&/
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A SYBR Green I-Based Real-Time RT-PCR Assay for Bovine Ephemeral

Fever Virus

Ting L.J *, Lee MS, Lee SH

Animal Health Research Institute, Council of Agriculture, Executive Yuan

Abstract A quantitative one-step SYBR Green I-based reverse-transcriptase (RT)- PCR system
was developed for the detection of bovine ephemeral fever virus in samples. The primer pair was
designed based on conserved sequences in the G protein and evaluated for clinical diagnosis. A
serial of ten-fold dilutions of the viral genome were used as templates for the reaction in which they
served as standards to quantitate unknown viral samples. By using this system it was shown that as
few as 300 copies of a viral genome could be detected. The diagnostic sensitivity of the real time

RT-PCR and conventional RT- PCR, nested PCR and cell culture method in the detection of 72
clinical samples suspected to have BEFV infections were 19.04%, 12.8% (8/72) , 19.04% ( 14/72)

and 18.06% (13/72) , respectively. The results indicated that the assay developed in this study was

more sensitive than the conventional RT-PCR and isolation for the detection of BEFV. The novel

assay is an excellent diagnostic tool for BEF infection.

Key words - Bovine ephemeral fever, RealtimeRT-PCR, SYBR Green |
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