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BN ESIESL 100% £ . [ 4518 ] SE G 2 PCR R 7 vk vl B30 FH TR X 4 EHVIL. EHV4, FFAT 7E
S R [E] N FRAF XS EHVI/EHVA RS AU BAG I 25 5
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Establishment and Application of Duplex Quantitative Real-Time
PCR Method for Detection of Equine Rhinopneumonitis

LIN Zhixiong',YU Haiqiong', WANG Ying!, TONG Tiezhu', WEN Xiaohui? , ZHANG Li3, ZHAT Jianxin?

(1. Guangzhou Custom Inspection and Quarantine Technical Center / Guangdong Provincial Key Laboratory
of Import and Export Technical Measures of Animal, Plant and Food, Guangzhou 510623, China;
2.Instituteof Animal Health, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China;
3. Shenzhen Aodong Inspection &Testing Technology Co., Lid., Shenzhen 518000, China )

Abstract: [ Objective ] The study was to establish of a duplex quantitative real-time PCR method for rapid and
accurate detection of equine herpesvirus 1 (EHV1) and equine herpesvirus 4 (EHV4). [ Method ] Based on the complete
genome sequence of EHV1 and EHV4, according to the conserved sequences of glycoprotein B (gB) gene in GenBank, a
series of specific primers and probes were designed. By selecting suitable primers, optimizing reaction conditions, two kinds
of equine herpesviruses (EHV1, EHV4) were detected. [ Result] The standard strains such as EHV1, EHV4, EIV, EAV,
EV]J and EIAV were detected, among which EHV1 and EHV4 was positive and other stains were negative. The minimum
detection limit was 1.47 x 102copies/ p L. The positive detection rate in 64 clinical samples was 14.06%, which was 100%
consistent with virus isolation. [ Conclusion] The duplex quantitative real-time PCR detection method can be directly
applied to detect and distinguish EHV1 and EHV4, and the test results of specificity and sensitivity of EHVI/EHV4 can be
obtained in a short time.
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[ BF9E R ] S Gl 5 SR AR 5 & s T i
TR T AR S A E R A5 LR
PR, Rz, R DAL
(OIE ) ¥ HA A s shipsiems (1), FRER
Ml B i 52 51 Sk — 2R s L e, R
i B R B2 SR 5 At B ST R R Akl
W B Ry AR 5w SR e ke A e 2 —12
T 1 A (Equine herpesvirus, EHV1) #
IR 4 8 ( Equine herpesvirus, EHV4 ) &
51 AL I Bl A 1) E B R, EHVI 2 Ih I
. REEPETD T B EESR A 3, EHV4 2GR
SERPIR ARG (40 NEORMERE, X4 EHVI
5 EHV4 EXER, [FTABEERE ] S50 R
FIZWr— R R B 0 B 55 9% . LTS 2AA I . %
RGN (51 . B F EHV1 5 EHV4 Z [BIf716 ™ HEhY
M3 g, H T3 E A ML 2% f X
7 EHV1 5 EHV4 W FR#E T ik [e), L PCR 5%
St i PCR AR AVAZERETIN , XA A 8 U 1Y
ARk, WEE TR 7, ELISA Ry
LR, (BEER 2R, NEA e, [ 4
WEFEUIA S ] A T B3 JURP R T3, SER2¢
9% PCR ( real-time PCR ) R0 3 bR . RABUE & .
FRPESR (80, S51E458 PCR ML BB, %L,
AR, B TWgg. [ S e
FER ] E R S | R E L PR RO
FAPETBe, BT —FR R RRS . PR i N
real-time PCR A0 J5 7%, X} EHV1 5 EHV4 JE47
A AN IR A
1 #MR5AE
L1 RERRE
1.1.1  F#kfedrAk £ EHVL F1 EHV4 FHMEAR
A5y, DREIREE (EIV) | D3k Rk EE
(EAV) . B HARKRWEE (EV]) F1E L Qe
FMHEE (EIAV) PHMEARAL 50y, IRARRED
SAMER AL 64 . i TR I R BER YD S
TRAE AP ER FIREA S BRI, O BRI K
SIS AN RAE AR S0 E A AR B Y S
Tk T RRTE 9% E A S = e
112 2K A BALE N IR G W A
IIARAEY TR (EID) ARAF (QIAGEN) |,
¢ PCR 357 H S VitaNavi Technology 23 H]

pMD-18-T # KM F AW TRE( K& )FBRA A,
WA S WA TR (KiE) A RA RS,
7500 FIZ¢ SR PCR AN A 38 F N A=) R 48
(ABI) A¥],

1.2 REAHE

1.2.1 314kt At 4990 N 2% GenBank #2iE
(A ) ] 58 R b X 19 EHV F EHVA4 PR 537
AT B 5 IR FE X, AR e X 25 SR e
BAASFIOBEER A B X (gB) FEFAERY HEF5,
MR 56 6 2 B PCR 5| 9 MRS 1 s, A
primer5.0 #4453 HI%F EHV1 Fl EHV4 3T £2 £ 5]
YIARES, X B 5 P T 8 L 43 A
FURRBREE I A0 HT, PRSI 45 X LES [ R
ERRNY AR AT IR e, RS | ERERY
TREL, JF00E 5 R ET M A AR HL ], 51 DR E!
FPIME R 1,

®1 SIHMRHFIER

Table 1 Sequence of primers and proke

5914t Primer and probe

B4 (5 =3 ) Sequence (5 -3" )

EHV1-F CGTTTCCATCGACGGAATGAT
EHVI1-R CGGGAACCTGAGGAACGGTTA
Probe-1 ACGCTTGCGCGTTAAGACCCCG-BHQ1
EHV4-F CATGTTTCCATGAACGGACAAAT

EHV4-R TCTGGTGTAACCTGGGGAACTAGTA
Probe-2 ACCACGCGTACATGTCAAGACGCCT-BHQ2

122 M ks & @ X EHVL #1 EHV4
SHFH, PIEEH B PN R B, PCR
) R S5 Peasy-T3 BRI A g pl 4
ki, AL DHSa JBRZ S0, 8 i 2 W 1 K
PERAL R B RE Co0 , PS5 H IR B, $2HR
JECRE ] £ B XS BR

123 JAEHBRIEI EHVI il EHV4 DNA $2HL
JE#& QIAGEN /2 & ) DNA 2 BUR #) &, EIV.,
EAV. EVJ Fl EIAV RNA #2 % & QIAGEN 2 H
1 RNA 48 B0 6, o 25 4% R 4 B BE a7 &
ViU B AT HVE. XF EIV, EAV. EVJ I EIAV
PRUEBEMRHY RNA #4175 5% 4845 cDNA, Pr A%
R —20°CARAE#H .

124 real-time PCR B4k £ 6932 S fetifl  MRYE
Vitanavi Technology 75 ) PCR ) & 15 %E real—time
PCR HYBEEA SWAR R 25 o Lo B8 HEAS SN 55 44A:
50 °C 15 min; 95°C 15min, 95 °C 10s, 55 °C 40,
45 NMEFR; 40 C 20 55 B KBPREZOLFS . #E




R4 EHV Fl EHVA SRR B 0 5
BEE T Mg+ ¥ (2, 3, 4. 5, 6mmol/L.) . dNTP
Wl (02, 03, 04, 0.5mmol/L) . 5| FIFE %+
FIEEE] (12 1, 1.5 = 1,2 = 1) FBJGREE (52,
55. 60 °C) , Zr#ILL EHVI A1 EHV4 ArifEFE R Y
TRE IR MM, AR50 2 SR e 6 B4 e g 1R
EyNIE7: S

1.2.5  HReHXIE 25X EHVL I EHV4 B
PR HEAT 10 f5 0 R, SRR 10 DR, B
FREE SIRELR, AT real-time PCR K&, #f5E
EHV1 F1 EHV4 I vk BE 1) f I BR LA K 20 B
) A

1.2.6 #F5FEiXE FHHSLW real-time PCR J77%
3% 5 43 EHVL, 5 43 EHV4 SRfERERR R 5%
JG B EIV, EAV. EVJ Al EIAV ArERERR (45 5147)
() cDNA HEATAIN ,  BIEIZ 7 i R e S

1.2.7 AR HRE 435Lh 1.47 x 105 copies/ . L
/) EHV1 Al EHV4 BHAE X IR ik, 3 Ik E &,
0% CefH, THEAREZE (S) AR RE (CV)
¥R kAR e e B Lk 3R AR
T 20°CH-AF 4 d F1 7 d S5 A, 058 Co fH,
THEARAEZE (S) FIAESF RE (CV) DAEuEiZ
PEXT R B AR PE RN EE A

1.2.8 UG RAEAKR  XTEAG R 64 (IGREEA S
W A< B 5% 4 57 () EHV1/EHV4 real—time PCR .
HHL PCR U553 25 7 ik R B b ATk, L% 3
PRI EE RN 6%
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2 ERESHR

21 gB ERERYERIRAEMRSEIE
N AT EHV 5196478 $L PCR 973,

S (K1) Bs, M EHV Hf 358 2] 850 bp (1
oB JER RS R B, 7 I WSS A ol e 2 Bk
IF% A% DHSa JRAZ A0, 4 1557 J5 S U
A BORHAT R BRI AN E , P45 50 5 5 i 7
B F BEBY TR IR N 99.8%, ¢ WA #4 7 B 4 R ik
Iy AMAEFORL DNA, 25 B o B 8 vk BRSO 5
0D, /OD,,=1.92, FkiHeFE}y 1.373 pe/pwl, #
P A NP A FE DLECH 1.47 x 109 copies/ . Lo

1 2 3 M

1000 bp

800 bp

M: DNA GpFIRARIE; 1. 2: gB JEPIUABE3: BTN AT
M: DNA Marker; 1, 2: gB gene fragment; 3: Negative control

E1 gBEREFIELER
Fig. 1 Amplification result of gB gene

2.2 Real-time PCR 7RI L

2.2.1 Real-time PCR BB Ak & 69 3 s et A JH
TEXT M2 VI . dANTP WREE . 5 | WA i be ol
riith, 45 REW], Mg M A 4 mmol/L, dNTP
WeBE R 0.4 mmol/L, TIWREFLLBI 2 + 1, iBK

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44

TEFR Cycle

E 2 EHV1, EHV4 LR35 PCR il R
Fig. 2 Results of duplex real-time PCR of EHV1 and EHV4

TEE R 55°CHE, PSRt EEML. Wk
RRY BRI 2,

222 HUEMIXIEE XFBHMEXT BEIEAT 10 R E
BEEERRE, 3 URiE(h EHVL §7 384k, 40

)y EHV4A P82k, X 7 SRR
Hhek; JFoRiFs DIk 1.47 x 102 copies/ w L my, ¥
REASI 2R S e 1S s S ohibs DIECh 1.47 x 10!
copies/w L I, JUIAS BE AG DU 2] e S k3, 1]
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PR X RE A S BE A I 2 B 3 i . DA AR Y A
JINKS T e FE SR 1.47 x 102 copies/ Lo 37 38 28 1
JiRE K C1=20.907-3.214 LogC, ¥ MK E Ky
104.687%, AHIEFREL r2=1, IR HEFEARIEH .
223 HABHEER CRHAARWFREL M EHVL,
EHV4 real-time PCR 773543 5%f EHV1, EHV4,
EIV.EAV EV] FIEIAV 4% 5 0 bREdE RS 7RG
g5 (K 4) HA EHVL, EHV4 HER S 1,
HoAthpg sk T B 4
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0 +—= =

[ £Hvi M EHV4

224 #EHRE MAEZMEREG S, M
FEREA, KilZE S W 2, EHVI LN 7 25
7 1.68%, EHV4 H{ENAEFECH 2.04%. HLEIEE
PRI A R AS (] ez ) B[] 245 2 L3 3,
EHV1 LA 725 5 2800 2.10%, EHV4 ] 725 Sk
h 2.08%. AL EEZ X G EAR R R
BI/INTF 3%, FRWZTEELERLE, GEMEH
JESEFRAGI A R

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
TEREL Cycles

B3 EHV1. EHV4 }WEXLARE PCR S MERNER

Fig. 3 Sensitivity detection of EHV1 and EHV 4 by using duplex real-time PCR
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El4 EHV1. EHV4 WEXHEK PCR R HEHRLER
Fig. 4 Specific detection of EHV1 and EHYV 4 by using duplex real-time PCR

F2 #HAEEHRBRER

Table 2 Result of Intra—assay repetitive experiment

®3 #HEEEMHRBER

Table 3 Result of Inter—assay repetitive experiment

TS cTr cV b cT cv
SD SD

Sample 1 2 3 (%) Sample 0d 4d 7d (%)

EHV1 26.4 26.9 27.3 0.45 1.68 EHV1 26.4 27.2 27.5 0.57 2.10

EHV4 26.7 274 27.8 0.56 2.04 EHV4 26.7 27.5 27.8 0.57 2.08




225 s EAE AW AHFIYEE ST Y real-time
PCR HikLk Ce i< 35 IR HY g “S” Ak
FHMEH EbRE, & Ci i< 35 By W ih<k B 4T
FLREHE ABAME; Co(EAE 35~38 Z Al A I,
2 AREG A REfS R Ry “S” B sty nr A E
JBEYE; CrfE > 38 HlE R FIYE. Xl RFEAS 3
1TH I PCR. real-time PCR AR/ 5, 459450
N, 64 IIREASH, AL PCR At 2R 9.38%
(6/64) . real-time PCR ;% K 14.06% (9/64 ) |
95 TF 43 B BH P 2R K 14.06% (9/64) o JIF 52 real—
time PCR 3 #1 PCR R0 5 SR T

3 it

EHV1 Fl EHV4 5] & 19 5 il 48 o] T 204E Uik
e BRILSET- SR e bh g, IR 57
ol 5 e JR R L R, ST PR L TR A R
Mt EHVL, EHV4 #5502 WA 7w 8
HHAEZEZ Y 10 SYBR Green YR 2 GE
i PCR J7i& H SR A PRI ik 2 —, %
T SYBR Green Z YR RE MR AR, 1k
XTI R AR . 5 R OR AT B
BESCE Y-S5 17/ S 9 e 0
FORRE SRR & ALY 145 (1) RE S MR
SIS R BRSPS, BGRR[0 45
ST BV ER PCR RS HYER (2, [,
Wit LY, 85 M) SYBR Green YLfhi
DR & PCR kA —E Pk

Shy Ak PR B | e S e 2 e ARG T 45 R
BTSRRI E (3], AR T BA RS
PRSI YIRRES, JRES TR EHVI, EHV4 )
WE S EE R PCR Jiike %7 0T7E 1 h 45
R EHV1 5 EHV4, WAk 2 78 [/ — s 7k &
X EHV BT BRI ELR . R 5 | it i,
AT gB FFH GC Erfm ) Xk, #e5]
Y Tm {H, MIMA P 519 — R4, It
R > T AR SR

4 #ie

AHIF 5 38 57 1) WU ER 96 ' A Bt PCR A A I
X EHVL 5 EHV4 A SR, H 5 HAb
JUF 5 )& sh ¥ 5 B9k #  (EIV., EAV. EIAV )
EVI)IEEE XN o %715 AR H R R 1.47 x 102
copies/ w L, A FHT#5 00 H i 55 P #5 DUECRAR Y
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