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R I R 3 A TR R A5 B R S AT B T FE A

KGR A ITNEE; M ARWEE; BN/ MR HE; TagMan SN PE0E 8 PCR

FESES. S834 XEkARIZAED . A XEHS: 1000-4440(2020)03-0626-08
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TagMan real-time fluorescence quantitative PCR ( q-PCR)
method for the rapid, sensitive and specific detection of
~ . . ) o duck Tembusu virus ( DTMUV ), duck enteritis virus
SIS B A A L B TR W 9E, ((Tel) 0523-

86356818 ( E-mail) jewushuang@ sina.cn, 35 Jy 3t — (DEV) and Muscovy duck parvovirus (MDPV). Based on
Ve the conserved regions of DTMUV E, DEV UL2 and MDPV

BIES K0, (E-mail) jstzzsy@ 126.com VP3 genes, three pairs of specific primers and probes were
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designed and synthesized respectively. Furthermore, a triple q-PCR method was established based on the establishment of a
single q-PCR method. The triple g-PCR method was used to detect 198 suspected samples from Jiangsu and Anhui. The re-
sults showed that the established TagMan triple g-PCR method could detect these three viruses simultaneously. The detection
sensitivity was at least 100 copies, the correlation coefficient (R*) was above 0.99, and the amplification efficiency ragned
from 90% to 110%. At the same time, the detection results of HON2 avian influenza virus (HIN2 AIV) , duck hepatitis A vi-
rus type I (DHAV-1), Muscovy duck reovirus (MDRV) , duck reovirus (DRV) , Newcastle disease virus (NDV) and goose
parvovirus (GPV) were negative, it showed that the method had the advantages of high specificity, high sensitivity fastness
good repeatability. The sensitivity of triple g-PCR method was approximately 100 times greater than that of conventional PCR
assay. The results of clinical suspected samples indicated that the detection rate DTMUV was highest, and mixed infections of
three viruses were also common. This triple TagMan q-PCR assay provides a fast, efficient, specific and sensitive tool for the

detection of DTMUV, DEV, MDPV and also lays the foundation for clinical molecular epidemiological investigation and quan-

titative analysis.
Key words:
quantitative PCR
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TN T AT 3B 2 K B 7l A B K R Y ™ AR
o b R A K 8 R A R ) K S Y
KRR, g 4 58 8 ( Duck enteritis virus,
DEV ) B 5| 36 A58 Bk A S 75 M1 2 ( Duck vi-
ral enteritis, DVE ) B8 ( Duck plague, DP) 2l B2
SR K & rhor A i) 1z Hoam B R M A% Y M 22
P2 — R A2 1R R FE T 36, A 48 R % 1 i g )
TEW T Z 1925 V0, (XK & FR A B A A
] ZAA B . F9 3 A5 9599 B ( Duck tembusu virus,
DTMUV ) 5 |2 1Y M8 8 A5 75905 B o A 3 45 3 B —
Tl & K B RN , T 2010 4F DA H ] 2R S0 1 1 X
By, 320 0 S 4 [ R A B IX Y A R R
RGP ] JUHRT B m A U3 ARG RS Fi
ARG ) fe 3 d A W, R R Y A TR A5 R
BV B T E R TR TR A1/ NP 5 (Mus-
covy duck parvovirus, MDPV ) 5| &2 i) 2 15 41 /N i B
9o DL T = e N R ARG AR IS AR AN [, AE
T2 A e AT 3k 80% ), 7 M A /1N 9 7 Th [
HIE) % L DX 3t i A7, FLA A B AR TR A R, —
B 2 oK & FRIE I BR ATk . M
T2 B X S 952 i 2 T JeAH IV B 45 TAE Y 3 AT g-
PCR FOARBA FE 5 Vo | R v i PR | 5
AR A AT AEOL A N PR B B2 H Y q-PCR
RGN 5 I FH T I PRAE AR (14 5 50032 Wi, AN AL AT 43

duck Tembusu virus; duck enteritis virus; Muscovy duck parvovirus; TagMan real-time fluorescence
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1.1 FEMBSMNERE

PurePlasmid Mini Kit JURL$2 BCR R &1 H CW-
BIO A F], AxyPrep DNA Gel Extraction Kit BE I A1
WA & W B AXYGEN /& #], Premix Ex Tag ( Probe
qPCR) Premix Taq(TaKaRa Taq version 2.0 plus dye)
DNA fiff MiniBEST Viral RNA/DNA Extraction Kit Ver
5.0 RNA/DNA $#HGR & PrimeScript RT Master Mix
J 55557 &  EASY Dilusion (for Real time PCR) 5|
YIRS A A TR (Ri%) AR A, DNA
marker E.coli DH5a 1 A KAR (AL 50) A= AL RHEAT IR
], AR pGEM T-easy ) H Promega /~ A,
FastPrep-24 5G =il &) AU A 3 [E MP A ¥, Veriti
PCR {¥F1 QuantStudio 3 Real-time PCR System 14 H
LR AW 22508 7] ( Applied biosystems) .
1.2 5|¥igit &M MEkHk

& GenBank T A JF & KA DTMUV E %
(GenBank & 5%t 5. AB110492.1), DEV UL2 %:
(GenBank & 5% 5. J0248597.1) , MDPV VP3 %t
(GenBank %35 . AF166110.1) %1t T 3 E51 ¥ HI
TREF (R 1) ARG i T3 [ AR 1A i B
TR, RO AN 3 B DX 7 B B ik S ik . 51 A
PREF Y S B ( 10 ) A BR A B

DTMUV i+ AR 27 e b i 8 B T 50 B 15t
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% DRV FIFEHE T 7 D0 35 ( MDRV ) F AR 2245 4Rl
PR B B H A & i BO% 8 (HON2 ALV) %
K 2 B85 2 B 45 W, DEV M8 R i 1
(DHAV-1) Jii 55 (NDV) MDPV & 48 /N 25
(GPV) MARSE % 7y B IR AT

®1 FLEE PCR 3| RIREF 5

Table 1 Primers and probes for fluorescence quantitative PCR

e A I HEG A
DTMUV Forward AGAAGTGGAACCTCCGT- E 144
TCG
Reverse AAGGCAACCATCCTTTGT-
GC
Probe  NED-TCCCACTTCTATGC-
CACTGGTACCTGATC-BQ2
DEV Forward TCAGGAAGCGTTCAAACC UL2 149

Reverse CACAAGGAAGTTGCCAGTC
Probe  FAM-CGCTCAACGCCACG-
ACCTTC-BQ1
MDPV Forward GTATGCCTTGCCCCAGTA VP3 127
Reverse ATTATTCCCCGTTCTCAG

Probe  VIC-CTCCACTCTGGTTGGT-
GTGCATTGT-BQ1

DTMUV DEV MDPV 55 3118 JL 75 I3 3 7 - 15 13 52 T 25 . 25 1% 240 /)5
i
1.3 BRI ERESR

H4-80 CORAE ML LIRS BT HE, 5 PBS A1+ 9
A ECB (B EE) AR 2 ml BB 45 o I Fast-
Prep-24 5G 15 # &) 3 AOK 41 21U 5 21 3K, 12 000
t/min & 0> 10 min, W B 35 ., S B TaKaRa
MiniBEST Viral RNA/DNA Extraction Kit Ver 5.0 $&H
A UL B4R EE RNA A1 DNA, JEARHE I 7
%f DHAV-1,DTMUV . MDRV . DRV . DPV . DEV ,NDV .
HON2 AIV # A7 R$EHL, 2 #] TaKaRa PrimeSecript
RT Master Mix 2 %% 5 32 7] & Ui 91 5 X DTMUV |
DHAV-I MDRV .DRV NDV _HON2 AIV #£47 RNA
Fuib st TSR RN 2 BRSO 464237 °C 15
min,85 °C 55,4 CIRFF, kiR cDNA & T
-80 CHRAF,

F2 EMFLEE PCR RERMER

Table 2  Reverse transcription system of real-time fluorescence
quantitative PCR
R AR (ul)
[ S T 2
RNA 4} 5
J& RNA/DNA 417K 3

1.4 BAHRNRERNEE

L DTMUV B ¢DNA,DEV MDPV ) DNA Jy#
M, % E FER L2 FEA VP3 B TR PCR 3
WY A 1.5% BN e e v Uk, B [l 2
I8 AxyPrep DNA Gel Extraction Kit 77 & 15 B 45 i7F
17, B B B R BUG %3 E pGEM T-easy 244, Fib%
b2 E.coli DHSa, 4 BH M v & P % 28 1 g o e 4
FER T A R w AT, BORL A P2 S B A 1
22 PurePlasmid Mini Kit /=55 4 & FORL /32357 &0
BSR4 T, SR ERAY Jhr FH f i B 11 A i ()
i YA T L35l N W < El i AU 2 LK G

- L (6.02x10%) x( ki & Ex107°

B S8 = ( Jﬁﬂ)éﬁ(é};fxmo :

ST 3 e EE bR AE 2, X RS PR T
10 fEB6 R RE, A 1wl 1x107#5 D1 Z1x10" 42 D01, 1
X T2 EYOGE i PCR FRIEMI L # 3 Bl 4 ik
FRREEI wl 3x10°45 01 | ARG IF /5 15 51 1x10° 45
DUIR & Bokr , SR 546 0T Y SR HEAT 10 A5K0 BE G
R Jq i ZE AR 2
1.5 BEMEE q-PCR R &M

HF ¢-PCR #i] DTMUV . DEV F1 MDPV ) )2
MARZUNT : 2xPremix Ex Taq ( Probe qPCR) 10.0
ul,50XROX Reference Dye 0. 4 wl, I FiEs | 9 FiEE
£ (10 wmol/L)0. 5 l, DNA #i4 1.0 wl, K 1 8 46
7K 7.1 pl, 7E QuantStudio 3 Real-time PCR 2 4 1Y
B S TS 1 95 °C 30 ;95 °C 10 5,62 °C 30
s,40 MER,

Z & q-PCR WK % :10.0 pl 2x Premix Ex
Tag( Probe qPCR) ,0.4 pl 50xROX Reference Dye,
1.0 wl DNA #Et S 519 4T K T8 4K 41 5 Bl
20.0 wl SRR ZR (R XT 5 | 9 R 3 e AN AR
AR LASAG TEAF 0 OB 45 3R . 228 SOy B SO 5405
A W ARIE] , JC S BT H Ce {5 T 36 BHIE
1.6 %E q-PCR RYFE HFREMESHRAE

TR ZH# -PCR 1Y R AR K L3k 5 4 i
REBRIE S AETCAZ TR B 1Y 7K b R AT 10 4540 B2 A R 15
HONIX107# DL 2= 1x10" ¥ U1, # B 5 I br o & AR
q-PCR B9 SEAAR

R T HAEZ H -PCR 4R, SR TS =2
JEIE R DNA % cDNA FAE P it , 245
H9N2 AIV DRV .GPV NDV MDRV DHAV- I , K
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R ALK R BAPEXT B

HTRAELHE -PCR W E M MiF1x107$# 11
110" F4 U1 10 £546 3 18 A0 b oSBT SR 40 Bt 41 1]
R ] NS S 280 A A (R SR A2 3408 3 UK,
1.7 &AM R EEMN

2018 4F 7 A% 2019 4 8 A My WITInfE 1T i
T L DA N 8 5 BE S R A 198 HAE T K
WHBERS B ZH ZURE | B il R B 2 v A B ST [ R
AT 2016 FFAETT IS BRI e R AR RAF S
B AR (NY/T 541-2016) Hh R | 45 %
FESEAFIN CRAERTHE RS KRS S A B 7 ik B
i RAE S SR A HEURE S FastPrep-24
5G fm BT IR A AT BIF B, ff 1] TaKaRa MiniBEST
Viral RNA/DNA Extraction Kit Ver 5.0 32 B0 7] &2
HU% B RNA Hil DNA, {#i Ffl TaKaRa PrimeScript RT
Master Mix S % 58050 & [ % 5 A ¢ DNA |, b FH 57
() Z & q-PCR 7 db A, 6] ik FH A 3 56 v
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SERIAT A
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2.1 HE q-PCR & A ERIEL

NEESL L -PCR Ay 2, i Je s Rt fk
B q-PCR &1l J7 ¥, DTMUV ] NED %%l 3 4]
Fric, DEV ffi | FAM 2% 5% 3 [l 45 ic, MDPV i
VIC DECHRMRRC, ] 10 BB EER B 1x107 4%
DU 1x10" ¥ DUE i 0 RS I 5 A4 EE b5 o il 26
SRR DEV [ H—2ta & PCR 1 RE LNy
10#£ 01 (& 1), DTMUV #1 MDPV #—3% Y& &
PCR REGEN 100 #5001 (& 2 & 3), A i il
B EA R AF A OC R B 1 0% DTMUV
(R*=0.999, E= 92.6%), DEV ( R*= 0.999, E=
95.6%) ,MDPV(R*=1.000, E=93.8%) , X % &}
Pl SR I B E o-PCR Al 7 e 2 A R

325
30.0
275
25.0
3 225
20.0
17.5
15.0
12.5
10.0

a

35.0r
325 D
30.0F
275
25.0F
2251
20,0
17.5-

15.0 ! ! ! ! ! I |
1 2 3 4 5 6 7 8

Ct

5 VIR

Al C F/RB— q-PCR FAM %)GHIZE, E=95. 6% ,R?=0.999, Slope =—3.431, Y-Inter=40. 169; B Fl D F£/R L & q-PCR FAM 76k E=

96. 7% ,R*=0. 997 , Slope=-3.403, Y-Inter = 39. 886,

1 EXH DEVRABRAEERNFTERZERNE SR EY 1ML RARAE MLk

Fig.1 Amplification curves and standard curves of single fluorescence quantitative detection method and multiple fluorescence quantitative

detection method for duck enteritis virus

2.2 %E q-PCR &M FERIEL
REESTET R ZAR B 2 q-PCR Kzl 7 ik,
5 R (v B A 2 d O N AR R b e T Ak,
PEALEE R W 3, 45K W], ZH q-PCR AT L& AL
A 3 Fefrge o 1 8 R g Ao 1 174 A T 2R AU 24

100 ¥ 01, e A brdE 2 B A R4 RIAHOC R4
Ry R (K 4) .DEV(R*=0.997,E=96.7%) ,
DTMUV(R*=0.998 ,E= 90.2%) ,MDPV (R*=1.000,
E=93.4%) X FWHE WL E q-PCR Bl )ik A
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1.6F 35.0r
A C
1.4+ 3250
12F ) 30.0F
s 1.0fF - 2751
541
a o8k © 250
0.6F 22.5¢
0.4+ 20.0f
0. 10158 143 175k
0 e e 15.0 !
_ 3501
1.4 D
B
0o
5 Lor . 275f
S 08 S 2sor
0.61 22.5¢
0.4r 20.0F
02k 0.124311 17.5¢
0 I I A e ) 15.0 L L L L L I 1
4 8 12 16 20 24 28 32 36 40 1 2 3 4 5 6 7 8
DGR ¥ DUEL 45

A Fl C F/RHi— q-PCR NED 2¢564% , E=92. 6% ,R? =0. 999, Slope = —3.512, Y-Inter = 40.169; B Fll D /8 £ ¢q-PCR NED 2¢ G4k, E=
90.2% ,R*=0. 998, Slope=-3.581, Y-Inter=43. 572,

B2 EMXH DTMUV BERNESRN T ER EERNESKNTT ET 1 28 R AR 2k

Fig.2 Amplification curve and standard curve of single fluorescence quantitative detection method and multiple fluorescence quantitative

detection method for duck Tembusu virus
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< 10f /) /) - 2sp
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0.6 / 4 /] /o 21
04k // / / // / // 191
: YA 171
0.20.076 156 S S S 15F
0 L " "= = G i J 13
0.55F 3rp
0.501 31F
045 29
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0301 / ) 23+
§ 0.25r /// / 21k
0.20 / /
< Y / / 191
0.151 y / 17
0.10r / S S S £ [
005 k0.040 000 _ / _ / i / _ L / 15+
O L L = = e Bl W=l | 1 J 13 1 1 1 1 1 |
4 8§ 12 16 20 24 28 32 36 40 1 2 3 4 5 6 7 8
PRENEL 5 DB X £

Al C F7RE— q-PCR VIC 7GR, E=93.8% ,R? =1, Slope=—3.479, Y-Inter=39. 567 ;B 1 D /R L & ¢-PCR VIC 3864 E=93.4%,
R*=1,Slope=-3.490, Y-Inter=41. 517,

B3 #EIH MDPV BFERNXEEWNHERSEWRNEESRN T EY 1R AR 2

Fig.3 Amplification curve and standard curve of single fluorescence quantitative detection method and multiple fluorescence quantitative

detection method for Muscovy duck parvovirus

23 %E (-PCRIRBE ¥ DLAY Bk ; MDPV \DEV /] #6:3 31] 1x 10 $ D1 f4 J5i
PR B BRI BURIARESS (1wl Ix107$ D1 sk B, 1x 10" 5 DU A5 o TR K B 14 % B TC 2 69 3
17 q-PCR #4550 B R, DTMUV AR #1x 10" AAFEFE DL AR e BOR 78 B R 2 S 0O i R &R
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G AR, ZEIKRE C(HE LR EIKR
1) Ce{E = 0.2 /iy, X AT RE 2l T 2 H 2Ot ik
FHOA R G TR BT 0 AR BR e aE , H R
PCR ¥l DTMUV \MDPV H1 DEV & 7 8% 43 5~
1l 1x10°#5 D1 1x 10" 45 DI A1 1x 10* 45 D1 | A< i 5 4t
N2 H q-PCR J7E ) R A 25 #L PCR /Y 100 1%
oA, DR AGI EL JE Y (E TG s AR RS [ mT LA

FIMERL R, LIRESR RN L H q-PCR Jrik R
FEw

£

<]

4 8 12

(e

®3 %E -PCR REERSIMAERERE
Table 3 Concentrations of primers and probes in multiple q-PCR

reaction system

B (ul)
DTMUV DEV

GlL7/ )& 3q)

MDPV

EEF(10 wmol/L) 0.6 0.4 0.9
F3#E3 149 (10 wmol/L) 0.7 0.5 0.8

TG4 (10 pmol/L) 0.7 0.5 0.8

35.0F
325}
30.0F 4
275}
25.0F
2.5}
200
17.5¢
15.0F
125 1 1 1 1 1 1 ]

Ct
Q

5 DURAR L

A:DEV %¢ARE E=96. 7% ,R*=0. 997 , Slope = —3.403 , Y-Inter = 39. 886; B: DTMUV ¢ YARiC E=90.2% ,R* = 0.998 , Slope = —3.581, Y-Inter =
43.572;C:MDPV 2&EhRiE E=93.4% ,R* =1, Slope=—-3.490, Y-Inter=41.517,,

4 BIHSERAEEWRNTAEY K RIREHLZL

Fig.4 Amplification curve and standard curve of multiple fluorescence quantitative detection method

24 ZE-PCRHPEEM

VEHL 10 F5 B BER B 1wl 1x10° ~ 1x10* $4 I
() ORISR E S A AR 1T q-PCR., dLINEE R 744k
503 Yk, AR EE A AR 3 AR [R] 2334 3 1k,
BRI AEE, 459 (F4) R DEV B4 N M4
) A8 5 2R B4 3 H 0.60% ~ 1.40% Fl 1.09% ~
3.22%; DTMUV B 40 N B9 22 5% &R 500 1.04% ~
2.28% 40 6] 25 S R BN 1.66% ~ 3. 67% ; MDPV 4
PR R 1) 28 S5 22 55000 531 M 1.029% ~ 2. 67 % Fil1.28% ~
2.58%, K, T TagqMan 40 = q-PCR K
W77k A PEAT
2.5 %E q-PCR B4R

% DTMUV 9 ¢DNA, DEV #1 MDPV f{] DNA
(BT B ), JC A R 4l K (B X R DL J. HON2
AIV .GPV DRV MDRV NDV DHAV-1 6 f & %
555 2 1) DNA 5%, cDNA #17 £ 8 ¢-PCR Kl 4%
R W], HON2 AIV. GPV, DRV, MDRV, NDV
DHAV- 1 6 Ffr 3= S0 55 35 R0 B 4 X5 HE A 6 00 2%
B B (R AN 2 2 6155 ) , 11 DTMUV | DEV |
MDPV (& 5) ¥ R] gl A5 5], 56 BH 4 57 2 8 q-PCR
B PER

*4 ZEIMWHLEE PCR AN HEESHXWER

Table 4 Intra-assar and inter-assay of real-time PCR reproducibili-

ty
FOHBRE gl Rk YL kg
LU AR ERAM
i TR 13- S
($DL,1 ul) (%) (%)
DEV 1x10° 18.09+0.11 0.60 18.01£0.58  3.22

1x10° 21.93+0.21 0.96 21.87+0.24 1.09

1x10* 25.88+0.36 1.40 25.78+0.51 1.98

DTMUV  1x10° 19.12+0.20 1.04 19.10£0.70  3.67

1x10° 23.66+0.54 2.28 23.67+0.69 2.92

1x10* 27.14+0.42 1.54 27.05+0.45 1.66

MDPV  1x10° 18.01+0.48 2.67 17.95+0.23 1.28

1x10° 21.40+0.22 1.02 21.33£0.55 2.58

1x10* 24.96+0.31 1.24 24.99+0.60 2.40

2.6 IlERREFMBKGNESR

N BT B2 B q-PCR J5 5 I R R4 B9 198
UYFE S Y9 DNA B cDNA EAT K I, 52 BE i1 [X. DT-
MUV .DEV #l MDPV 3 Ffi5 25 FH M 253 51 0 8. 3%
(4/48) ,1.5% (3/48) Fl 10. 4% (5/48 ) ; i 2 Hl1 [X
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0.25 1~7
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4 8 12 16 20 24 28 32 36 40

PRI
1~7: HY9N2 AIV GPV DRV MDRV \NDV DHAV- I  FI¥EXHE
B 5 ZEWRLEE PCRFRERN
Fig.5 Specific detection of multiple fluorescence quantitative
PCR

DTMUV K R K 6. 1% (5/82) , Hifth 2 Fi 2 )
B K Bl T HL X DTMUV 1 DEV 1 B 343 5]
S 2.9%(1/35) F1 8. 6% (3/35) ; 1 iF #1L X DTMUV
I DEV I BHIEF R 1.5% (1/68) F12.9% (2/68) ;
HE T A7 1T Hb X 8 MDPV ¥ . & 6 s T 78
198 R i 3 Bl 2 ) B R TR A IR O,
HRF RN =T q-PCR AZER A HY BH M 0 R i A
FEEETB AT A AZERAG: H BH A A TR A S B0, 198 1y
BERIA LU R I iz FHF L PCR 5 ik b AT TR,
G IX DTMUV \DEV 1 MDPV FH: A8 H R 43 51
} 6.25% (3/48) ,6.25% (3/48) Fl 8.33% (4/48) ,
TLIRTE DTMUV 9K %8 4. 87% (4/82) , [ A
JC DEV MDPV #7195 ME T R0 75 1T 16 R i &
L PCR R 45 R 5 q-PCR A& 25 3R —%, mgtnr
UL, q-PCRITIEEH ML PCR J7 1 B N AERfH 7] 5¢

DEV(8)

ARn

DEV/ DTMUV

T T T T T T T T 1

MDPV(5) 1 1 4 DTMUV(11)

DTMUV ; 1% 3H 76 9595 2 ; DEV : 8 Jif 98 55 % ; MDPV ; 251 21l /N

=
BEo

Elo BRZSAMBRRESBRESMER
Fig.6 Distribution of individual infections and mixed infections

of each virus

3 9

DTMUV J& T B | B s p), 2 —Fh Rk

1E4E RNA JK 75, 7 25 N AL g i A 5 4K 52 (C) LT
JBE(PrM) JEBE(M) P (E) & 7 ANTE 37K i G
AR S5 (NS) 2 1 (B NS1, NS2A, NS2B, NS3,
NS4A,NS4B FI NS5) ' DEV J& THIZ % # A5
S SRS EEJE Y DNA BEFRAG 5, DEV RE S| &G —F
bk A TP | AT G AN TR H R A
Kynp g get B DEV 2 AN IS B e B AL )
RPESE , FEWLR A s R fe e 32 )™ 5
IR, T LA B B YL ILAAR J5 25 55 5 | A S 2 00 41 AR
HoAth 75 4k & IR G e st T . MDPV g T4
/N EERHK 0% 55 R 19 BEE Stk CZEE DNA i
U R 1~ 3 AR R, A AR =
W7 KPR AR AN ], O R 1 1850% ~ 80% T

Bl T L K B SR AR H 259K, B B R A
T2 W7 7K 85 97 2 A2 T2 WA R [ 42 11%) B B 2 o
Wy, HHET, K& RIS W 32 ZR SR IR R
SR B S AR I AE W L PCRORE T 4F
PRV A I TR B — B, SR K BN B
I A IR TR SRR LRG0 X LA A A
HAL PCR A M 9 B o, ek &=, JF LA
i 5 38 IR 1) XS (5 3501 BE 1 ) N B o
2 (FEUBR YT ) A n

FT TagMan #REF 2 HE q-PCR 2 —Flvbe |
e R | R A A R R PRI
TKE FEFE T L R B e TR S R YL R R PR
S H A AR ik, W K] —F q-PCR
I 73k B T3 FH 30 /K 8 s 1 R e A I v, i
175453 4857 T DPV B2 DTMUV TaqMan —F 58
SE RT-PCR K )5 %6, 2 Floiig 27 (0 K6 0 53 5% 44
A5 100 N4 D15 8 i i % g5 7 DTMUV 57
BT MELEA S B TaqMan SEHF 2986 € & RT-
PCR R 77 R R AL 100 45 0, ARBFSY
HIHET 1) TagMan — H 268 & PCR Rzl 77 1%, X
DEV #4500 Rk 10 495 D1, % DTMUV J MD-
PV BRI R R 100 45 D1, HeH L PCR R
JER 100 {52240, 20T R SL Y 3 M nifE 2
A RAFHAH TN B 20%, HHOC R BT TE 0. 997
DL b YR J90% ~ 110% , N 1x 10 7~ 1x10° #%
DU BRI 2 APt SC R . BRI (b BT
i, KMWE3 ~4 h T DA BRI 25 0, XA LU T il v
SR Ty R MERA M PR U
FARVEL R, AR R S & 2R



WA MAEAT SN EE M SRR RE AN A TS A0/ T TaqMan —FESCIN9EGRE B PCR KL 7 34 B #5751 R

633

W E AT SO AT A W, Sl IR - DEV
DTMUV \MDPV A P32 W S 43 74 79 27 i A 42
HETHRFEL,

SE Lk

(1]

(2]

[8]

[10]

[11]

GUO Y F, CHENG A C, WANG M S. Development of TagMan©
MGB fluorescent real-time PCR assay for the detection of anatid
herpesvirus 1[J]. Virology Journal, 2009, 6(1):71.

SANDHU T S, SHAWKY S A. Duck virus enteritis ( Duck plague)
[M]. lowa State Press: Diseases of Poultry 11th edition, 2003
354-363.

MONTGOMERY R D, STEIN G J R, NOVILLA M N, et al. An
outbreak of duck virus enteritis ( duck plague) in a captive flock of
mixed waterfowl[ J]. Avian Dis, 1981, 25. 207-213.

LIU P, LU H, LI S, et al. Duck egg drop syndrome virus:an e-
merging Tembusu-related flavivirus in China[ J]. Sci China Life
Sci, 2013, 56(8) : 701-710.

XA, B SO, X)L, A5 T TR R T AR G v T AR Y
BrE[I]. Mk, 2012, 43(1) : 99-102.

WANG J, LING J, WANG Z, et al. Molecular characterization of
a novel Muscovy duck parvovirus isolate: evidence of recombina-
tion between classical MDPV and goose parvovirus strains [ J |.
BMC Vet Res, 2017, 13. 327.

HUANG Y L, PANG V F, PAN C H, et al. Development of a re-
verse transcription multiplex real-time PCR for the detection and
genotyping of classical swine fever virus[ J]. J Virol Methods,
2009,160(1/2) ;111-118.

ZHANG W, CHEN S, SURESH M, et al. An updated review of a-
vian-origin Tembusu virus; a newly emerging avian Flavivirus[ J].
Journal of General Virology, 2017, 98.2413-2420.

GUZMAN M G, HALSTEAD S B, ARTSOB H, et al. Dengue: a
continuing global threat[ J]. Nat Rev Microbiol, 2010, 8. 7-16.
BECKER N, JOST H, ZIEGLER U, et al. Epizootic emergence of
Usutu virus in wild and captive birds in Germany[ J]. PLoS One,
2012, 7(32) : 604.

BALTIMORE D. Expression of animal virus genomes|[ J|. Bacteriol
Rev,1971, 35 235-241.

[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(22]

(23]

[24]

AR, ML M. JEst: hEAR A, 2015.

LI Y, HUANG B, MA X, et al. Molecular characterization of the
genome of duck enteritis virus [ J]. Virology, 2009, 391(2) :151-
161.

XA LI LA MR TR A TR YL AN Ay 2 R
R EEARAG[ ] TUIRRABLE, 2017, 45 (16) :140-147.
XA, 2% & B, BN/ MRS R A1/ TE PCR
ERSWOTEESL )], P EEERE, 2007, 37(6) :469-
472.

WANG J, LING J, WANG Z, et al. Molecular characterization of
a novel Muscovy duck parvovirus isolate: evidence of recombina-
tion between classical MDPV and goose parvovirus strains [ J .
BMC Vet Res, 2017, 13 327-329.

WAN C, CHEN H, FU Q, et al. Genomic characterization of
goose parvovirus and Muscovy duck parvovirus coinfection in Fu-
jian[ J]. China Kafkas Univ Vet Fak Derg, 2015, 21(8): 929-
934.

CHENG A, HAN X, ZHU D, et al. Application of indirect immu-
no-fluorescent staining method for detection and antigen location of
duck enteritis virus in paraff in sections [ J]. Chin J Vet Sci,
2008, 28 871-875.

XIEAR,ERW, B B, A5 LU AR A W 28 R A [ B 2 3 28
MR A [T AR AOL AR ,2018,50(5) : 126-128.

LRI, HEWT, S5 A8, 4 P U HON2 JE AU & i B 7 RT-
PCR Kl 5 vk i @S2 [ 1] IR 4Ol FE 22,2018, 46 (1) - 105-
106,115.

SIS A, R H L T PEAGIR HON2 8 & 3 75
OIS NS Bt AB A AT T [ ] R 7 ARl 2= 4, 2018,49 (4)
780-786.

HANSEN W R, BROWN S E, NASHOLD S W, et al. Identifica-
tion of duck plague virus by polymerase chain reaction[ J]. Avian
Dis, 1999, 43(1) :106-115.

SRHATT U, T, S A S5 T R AR B
JesE RT-PCR 7k s [ 1], PHEFEREEE ,2014,41(3)
77-82.

W R I, 4. BT T SERY SO Bt RT-PCR
YA IR B S R G R IER R (T]. PERE,
2015, 37(1) :17-21.

(WS RER)





