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BRzmESE* ~ BRARCh
=R ELE B TR

WE 7737  APRF- N2 Erprr 45 L054aF & (quantitative
real-time RT-PCR, RT-qPCR ) 1/ 1 i i.ﬂ_# ,éﬁ:-flia% Wit ﬁk«f}%% NS5 A& 7]
B335 3 fodf 44 % > RT-gPCR 3 119 bp ¥ /¢ & £ - RT-gPCR ik ifl &
L 20 BAEE RT-qPCR iR oSS F RO G B (2x 10'~2 x 10°° RNA
FhL#) ¥4 }iﬁrﬂ‘&éf"m#p&é “#cs: 0999 m ¥ » H i 'a‘ﬁéﬁﬁﬁwﬂ
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BHERS ( Tembusu virus, TMUV ) BR =R 18] - XBiEH - TMUV thEE&#MIBPSIEEMH
BW ( Flaviviridae ) 2RE8 ( Flavivirus) - 2—1& BERAEAR - WHZBRB T SR TF « S8 AP
MENSERS - &R 1955 FRERATRN=F  2BEL [7,8 15 19] -
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PR - mEs TMUV MM1775 [11] - 2%%E 11 kb - BEMERIEE RNA - ERSREMAMES -
1970 ERREINARFAETBHEARS - 2000 FHRNASEEEZRE—EZIEA ( polyprotein )'
F ERADSBE—EREHN TMUV . BREI ZEBZEAREABRHME  ERTENESER -
=J%5 (Sitiawan virus - STWV ). BOISIEEAHR - FE-EEBER - HIKREA ( capsid protein, C )
KRERELE [5] - B 2010 FPEFBHREIRERE BIfEEHE ( pre-membrane protein, prM ) fIFTEE
TMUV MiERBREESE FNREEEEE [14, 18] - B ( envelope protein, E) - IR tEFERBES
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B 21402248 ) A3 3 [10] - TMUV MM1775 ~
STWV 2 TP1906 B8 A TMUV &% - 788 TMUV &
%0 B 1 BRESRARMEERE TMUV A5 -
7 2 B2 KB REMPEREE TMUV - 8 3 TNEIZ K
BZREMPENE TMUV [12] - MEEZHK TMUV
( TP1906 - 1080905 £2 NTU / C225 /2020 ) Al#d
TMUV MM1775 ~ STWV BRfER—84 [1,2,6,12] -

BrRIoI AR TMUV W75 55 %1E 8RS
Nt BRERERESIEERE (RT-PCR ) IREE
HEIEE (loop-mediated isothermal amplification,
LAMP ) B2 E X Tagman #x #t RO B0 RT-PCR
( real-time RT-PCR ; RT-gqPCR ) BB D BB E R
A TMUV BURH T=S1R% . BERES
BHBEERENE 4-5 X EXEBA 1 BHEE -
RT-PCR ~ LAMP 1 RT-qPCR #iiZE8 - HEHS
W - BEBERFEENS I FRARHUFEHRIRT
RERNZEFS (4,9, 17] - KRR REIIFESR
REEIBHEBBHER TagMan # RT-qPCR 188l
J3E

ML 75 A
e
ABF AR E RSt TMUV 1080905 %53
BEHIZATA 2019 £ B EEEE FIEERILR
8 (2] -

B 25 HY

TMUV » KBEME B 7w IR & 558 Y
MagNA Pure Compact Nucleic Acid Isolation Kit
( Roche Diagnostics, Mannheim, Germany ) /&
AR 2R RS E TR ZEHET -

5| FEREt
&4 RT-PCR 5| &&H Chen & AR 2022 F
BEERE T - 43 BYD2113F, 5'-TGGAGAAACTGG-
CAAGAAGT-3" B BYD2543R, 5'-TCCCTCTTTCCAA
GGTATGG-3' - REAEYRES 431bp (2]
RT-gPCR A Z5| FERH BIKBEEE DB
TMUV 89 NS5 E[R - S5E152ERAY 1080905 Rk

( Accession number: MW922032 )+ I F2KIEHY

TP-1906 7%= % ( Accession number: MN747003 )
BRRIGEAY NTU / C225 / 2020 &5 ( Accession
number: MW821486 ) B NS5 1B 3z 2K -
5| F ¥ & BYD-7809F 5'-GCATCCAGTTTCACGA
GGCA-3' ~ BYD-7927R 5'-CGCAGTAGTAGCTCCAG
CCT-3' - #R&t7% BYD-7907P FAM-CCTCGGCCGCA
GCCCAAGTCCA-QSY - TEEAEMAR/NE 119 bp -

1224 RNA 2B RHE

P E#t RT-qPCR ERZ5|F#¥ %A RT-PCR
BigEL 119 bp B RE - WIkKEMEREHEZ
BEFMETUT SR - 8% - & QIAGEN PCR
Purification kit ( Qiagen, Hilden, Germany ) &f
it PCR E%) - B PCR EVHZE R ERE8RiEA
pCR2.1-TOPO &2
o DI M13 5| F#TTE% PCR (colony PCR): E
42 T7 promoter & RT-qPCR BREM R BRI
288 - DIEXIER M13 PCR BEE I - ML QIAquick
Gel Extraction kit ( QIAGEN ) #17&E xB 39 PCR
EYZEEAE - ZEA A AmpliScribe™ T7-Flash™
Transcription Kit ( LGC Limited, UK ) #& PCR E#)
DNA #E$£% RNA - £ DNase [ BEEBE#E—D
RNeasy Mini kit ( Qiagen ) ¥#17 RNA &1L - RIS
Y HEE Qubit™ 4 Fluorometer ( Thermo Fisher
Scientific Inc, Waltham, Massachusetts, U.S. ) HIZ
B RNA ZERORE - WiEA FETEFEREER
& ( copy number ):

( Invitrogen, California, USA )

/— o

B E ( copy number/uL) = [( RNA BE ng/ulL)
x( 6.02x10% molecules/mole )]+[( RNA EfE bp
x 330 g/mol ) x (1x10°ng/g)]°

{E4% RT-PCR &1 RT-gPCR

B4t RT-PCR )&% aH Chen AR 2022 &
BERMIR [2] - ™ RT-gPCR RILLBI it 5| F
BYD-7809F £2 BYD-7927R LUK #r&t BYD-7907P
1T HEE®MS 119 bp ° RT-qPCR B A A
LightCycler 480 System ( Roche Diagnostics GmbH,
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CRERRZ
Platinum™ Taq DNA Polymerase ( Invitrogen,
Thermo Fisher Scientific Inc., CA, USA) 0.5 ul »
RNasin®
Corporation, Madison, Wisconsin, USA ) 0.2 uL -
1 fE#%&E®R - ¥ 400 nM [E@M&E5|FE 160 nM
Rt~ 5 ul B - MK EARESTE 25 pl - RIERMAAL
7% 50°C 30 7882 95°C 3 DiEBETT 45 EREIR 2
95°C 15# - 60°C 30 #0Ed 72°C 20 % -

Mannheim, Germany ) 1 28 i

Ribonuclease Inhibitor ( Promega

RT-qPCR f&3I{E R

Al RT-qPCR RUERIEIR - #§ Ll REB 2
REZBERDRIET 10 SE2ERE  REELES

2 x10°~2 x 10" B8/ KE BETLRY
RT-qPCR -

RT-qPCR {HHIE—14

s/ wE - 1B/ vms - BBEMMEZERES -
iRk mS  BIRRNES - BI:ES - iERS
BhlmS  BhEREs BERNEE 22FEXKE -
ELX#EERVMPARE ZZEEIT RT-qgPCR ZEA
Sl -

RT-qPCR BYE#E 4 ( repeatability ) 1

&7 F 1 RT-qPCR BB E % ( coefficient
variation, CV ) F)|FAELE 10 BHENZEZEETT
Bt (BEB2x10'~2x 10" #EH / KE)-
HEERERENREZMET _SEWA - WRE
REE(RE / #f5F19 Cp ( crossing point ) FIATVETE
CV ERFHEHEAE S (intra-assay repeatability ) -
MALEEE M (inter-assay repeatability ) #9 CV &
AIZRE =RAEFBAISEZBRNESR -

RT-qPCR FE Fl A B R i B
S IBHER R B RS - 1515 2 iR K2R 105
PUE# RT-PCR #@RIIEh et m B - s iRieeE
b RS BT B+ TIEG - REnE WA AR
FE - BOBEMES - UAMEBESEBETR -
BEEEYE 4 EZkEEE - BERSTHEHD—E
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M&E2x10"~2x 10" # 2% / REK TMUVIZ
# RNA 8BS RIEIR - &R ER RT-qPCR RIS
R% 20 #£E% - BiIZE#EE 2 x 10'~2 x 108
8/ RENHEESR Cp EEKUER - ZEMER
y = -3.5314x + 40.645 - BE&HAEM (R?) B
0999 (E1)-

EAE—HES - RT-qPCR £ TMUV & E5

MRE - HBERERE/)VES  B/VeE - IBhmEs
BinE - BIXmES  8RRRS  MRBES - &
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EEMSE - FREE 10 EREBNEERRE
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ZIBZ R 2R RERES 9 KBER 3 EiH
41 Bz (Hf 1 EWERREERE ) WRRER

ERZBEINETER RT-PCR 1A - FEREERESS
1 €27 14 @k zs B 2R B MRS 128 RT-PCR 2R

it - 55 2 EHE 3 SISl EREY -
i LB e R B RRGME _RERZAB

53 {ERESEST RT-gPCR - AIERE Cp ER/IR

7T RERGH - BRERE —RERZ 3 EiFH 12
EiREERGE B _RERZ 3 EiF 41 EigiE
B 1 £ 14 ERERGY - 5 2 B2 0HE
3EBRZEBAGM - & RT-qPCR Bittaie 2 Cp &
m(x2)"

III'

R

TMUV 2@ ilEmeE - IJ5IRRERERR -
EYEFEENE KRSEOMONEEHINERE -
OHBREFRSHBRENLEER [14, 18] - EHAY
REFZEHRNERVENAZFIFEER - SEER
[RERAEAZZEER FERERE -RT-qPCR 7304
R ERARSEENRERERA ABEMILUE 96
LB hiETT - HEEH RT-PCR M8EL - 275 E5B4(E
1BFs - Al ZIRAEEER - JEARL 70 DIER
EREARERA - IJLUEBRRBIR AR SO SE 1R 4
RETTIEBIRE S e RNA - BHR 7 RBEXNE
F - 155 - ZITAY U E LR BB E B H UG
meE - FIEHEEZE1 TMUV /) RT-gPCR tRiEiE Al
7% 19,17, 20] -

ZEERRG D ITEN - BEAREER TMUV BB
PSR ER MM1775 82 STWV BRE—4F - mIFA
IBUEBAN P ERBIHRER—E - BEEE TMUV
Bl MM1775 B STWV B9 BB EUE D BI7S 91.2%5
93.7% - BhERBSHRZLZEALEEE 86.4% ~
88.7% [1, 2, 12] - RILFER I RT-gPCR &R
BEE TMUV mERFIIRETEG AR =2
SIRAIS|FEERET -

AMRBUSRABRMEEZ M2 RT-gPCR
F33% - AWTRIER T7 RNA R &R ERRE 72
BEZRERFIIM TMUV RNA RER - RIS
BiRY RNA 222 mse iR e FIE RS DNA 57 RT-gPCR

G IRGRE - RILEE
[20] -

KIFSE L L RT-gPCR #@RINERE - E=2%
BEfME—M - 1 RT-qPCR EBSHERE - o]l
WRIED 20 ERSZEBERS - BIEELEE 2 x 10
~2 x 10V B EES Cp BEEHER
R?% 0.999 - IEEAEtER 74838 TMUV #9 RT-gPCR
MXRERBE ME AP FKEEMSIEW
RT-gPCREBRIFZEEMHAR [4,9, 20] - EE—
475 HE - RT-qPCR &% TMUV 2B EEGHRIE -
HitkE2ERBRZE 2@ ERAEY - Bt
H - AWFEIIZ RT-qPCR BAEE 2B RIHR 4
BAE—M o

AHRD BB ES RT-PCR BIEES > REEE
—35 1) RT-qPCR #1857 - 4% RT-PCR &R A0k
M RT-qPCR BB igEE - EIEGHRSZME
OISR @ RT-PCR 2R EIEIR - YA EBENTES
RS L 2 TR T ORI E T AR — e
75552 BIRAEREM: - AFI%EIE RT-gPCR BE—%
ZEAERMS - TARERERER RS
@%erfRﬁ?ﬂuww%%Rr¢mRﬁﬁ%ﬁ
FHREE RN - T RMEBORESMERE - B
5 - RT-qPCR T3 — 5 FB 4 7% 35 B M s s LAt 4R
BRI -

AEREEURE  SENEREESE 4
RT-GPCR 1 TMUV &351753% - BZrm =S T AR

SV THIABRFESR - TEHEHZEAMFE
RENEETE -

DT LB INTISEAHEHE
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A:2x10'~2x 10" #E8 / RENIBHEFRSZEZE Y RT-qPCR EIGHA - ARBERMDAERS

20 R -
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#* 1 Bm&ERS RT-gPCR Wt AEER M BB EEY -

HEAEEM HREEEY
124 RNA BE (Cp ) (Cp &)
( copies)

1918 RERE BEGE (%) E9E FERE BREGE (%)
2.0x10’ 16.07 0.28 1.77 16.17 0.14 0.87
2.0x10° 19.74 0.15 0.77 19.84 0.08 0.42
2.0x10° 23.27 0.28 1.18 23.39 0.30 1.29
2.0x 10" 26.90 0.10 0.38 26.76 0.46 1.73
2.0x10° 30.39 0.42 1.37 30.79 0.02 0.06
2.0x10° 33.97 0.31 091 34.08 0.10 0.30
2.0x 10" 36.44 0.04 0.10 37.65 1.02 271

%2 - B ERSERREE RT-qPCR QBB AR Y Cp & -

P L e
(CpfE) (CpfE)
] 16.63 ~17.59 - 19.21 o 28.52 -~ 36.54
Hi 20.74 ~ 2444 - 24.57 Bt 3248
5 B 16.19 - 20,01 2073 e 3176
+ 155 20.05 -~ 22.09 -~ 19.93 i 29.15
= 30.1
B 29.09
e 26.47
+ 155 30.89
B5 31.05- 364
NG 31.56
=1 27.26
BIS 30.92
Htg BsR 2711

EXE 30.35
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Development of a real-time quantitative RT-PCR assay
for the detection of novel Tembusu virus

YP Chen*, MC Deng
Veterinary Research Institute, Ministry of Agriculture

Abstract Since 2010, the Tembusu virus (TMUYV) caused a novel disease characterized by a
severe drop in egg production and neurological signs in poultry in China. Then, the disease spread
to duck farms in Malaysia and Thailand. Furthermore, a variant TMUV was discovered in
mosquitoes and diseased ducks in 2019 and in diseased geese in 2020 in Taiwan. In the study, we
developed a one-step TagMan-based quantitative real-time RT-PCR (RT-gPCR) to detect TMUV.
The primers and probe were designed based on the NS5 gene sequences of Taiwanese TMUV and
were used for the RT-gPCR to amplify a 119 bp DNA fragment. In addition, the detection limit of
the RT-gPCR was 20 copies. The standard curve of RT-gPCR covered a wide dynamic range
(2x10" — 2x10™ copy number of RNA) and showed a strong linear relationship, with a correlation
coefficient of 0.999. Moreover, the specificity was also confirmed according to that the other
important pathogens could not be detected. In addition, the TagMan-based RT-gPCR assay
successfully detected the NS5 gene in clinical samples. The newly developed RT-gPCR assay
exhibited good sensitivity and specificity, which will provide technical support for the reliable and
specific rapid diagnosis, and quantitative analysis of TMUYV infection.

Keywords: Tembusu virus, Quantitative, Real-time RT-PCR, Copy number
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