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Method of Real-Time PCR for the detecting latent infection of
koi herpesvirus

CHEN Junjie, LI Yuanyuan, YANG Ruixue, GU Jingjing , WANG Kaiyu, GENG Yi, OUYANG Ping "

(College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: To establish a rapid, sensitive and specific approach for detecting the latent infection of koi Herpesvirus (KHV),
a Real-Time PCR test was designed through specific primers designed to target KHV Sph gene. Under the optimized
reaction conditions, the results showed that this method was specific for latent detection of KHV without cross reaction to
other fish pathogenic viruses, including carp pox herpes virus (CyHV-1), goldfish herpes virus (CyHV-2) and eel herpes
virus (AngHV-1). The lowest limitation of detection concentration by Real-Time PCR was 42 copies per 1 pL. A total of
63 clinical samples were detected by Real-Time PCR. The result showed that 18 samples out of which had koi
herpesvirus disease (KHVD) history, all samples were positive; 15 samples out of which had in clinical signs and the
positive rate was 100%; 30 samples out of which had no any clinical symptoms, and 6 out of the 30 samples were
positive, the positive rate was 20%. In conclusion, the approach provides a rapid, sensitive and reliable molecular tool for
detecting latent infection of koi Herpesvirus.

Keywords: koi herpesvirus (KHV); latent infection; Real-Time PCR (RT-PCR)
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KHVD 8 (40+3) g
(B ) KHV 15
(100+20)g Cc ) KHVD
10 PCR KHVD
30 (100+20)g D ) 3
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1.1.2 £ Z&KH
KHV
DNA
100 T4sDNA SYBR® Premix
EX Taq PCR TaKaRa
1.1.3 3|4kt 56
GenBank KHV (KHV-U
ID DQ657948.1) (KHV-1 ID
o DQ177346.1) (KHV-GZ11  ID
7
2011 KJ627438.1)Sph (ORF54)
[8]
Kathleen KHV Primer 5.0  Oligo 6.0
2013  Reed ' KHV F1 R1
B 235 bp PCR(OIE
TK ) F2
R2 409 bp
1 «C )
(recombinase =1 3|45
polymerase amplification RPA) 1ol Table 1 Information of primers used in the test
KHVD
F1 5'-GCTGTGGTAGGTGTTGCTGA-3'
R1 5'-CTCGGAGGACCTGATAACCA-3'
F2 5'-GGGTTACCTGTACGAG-3'
[11-14] KHV R2 5'-CACCCAGTAGATTATGC-3'
KHV Sph . s
VP 12 ShEMELMBAY S BT R AR IR A5 &
Real-Time PCR
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, . MS222 (100 mg/L)
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1.1 ##l
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2 0.3
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pMDI9 T Invitrogen
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1 000 r/min 3 5 min Excel 2013 (
3 DNA
2 3 Ct )
200 pL 4°7C 1.4 SRR RIS
DNA
L4 1 BRMXE
DNA( )
DNA  20°C pMD19-T-Sph 10
(4.2x10° 4.2x10" 4.2x10 42x10°  /uL)
1.2.2 AFfEsegh& ims ddH,0
KHV KF (koi fin ,KF) PCR
75% KF 3 pMD19-T-Sph
DNA KHV
PCR PCR 2xPCR Master  1.4.2 4#FFHiRik
Mix 12.5 uL. 10 pmol/L (FI R1) 1 SYBR Green | PCR
ul DNA | uL ddH,0 25 uL CyHV-3
94 °C 5min 94 C 30s 58°C  AngHV CyHV-2 CyHV-I ddH,0
30s 72°C 45 s 35 72 C DNA
5 min 1%
15 ImKRE SR
pMDI19-T DH5a
PCR DNA PCR
[11] (pMD19-T—Sph) PCR
1.3 FH8IRLSiREtZrL

1.3.1 s2atse 62 & PCR BB &M 094840
PCR 20 uL  2xReal

Master Mix/20xSYBR Solution 10 pL

(10 pmol/L) 1 puL DNA 1 puL ddH,0
20uL  ABI7500 PCR
95 °C 10 min 94 °C 3s 57°C
30s 68 °C 60s 40
56 61 C
1.3.2 ArfEw &AL
pMD19-T-Sph 1x10° /L
10 1x10°  1x10°
1x10* 1x10°  /juL 5
3 ddH,0
SYBR StepOne Plus
PCR (ABI) Step One Software v2.1

21 ERRHEXTER PCR RN EHMMILLE
56 61 C
PCR 20 uL.
SYBR Green Premix Ex Taq 10 pL
(10 umol/L) 1 pL DNA 1 pL
ddH,O 20 uL 95 °C 10 min
94 C 3s 57°C 30s 68°C 60s 40
2.2 trfEZE
10 pMD19-T-Sph 2.1
RT-PCR
DNA x) Ct ()
y=23.33x+35.83 (R
0.998
2.3 HREARERRIERIEER
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Fig.1 Sensitivity test results of Real-Time PCR
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Fig.2 Specificity test of the Real-Time PCR
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PCR 100%
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Table 2 Detection results from clinical samples

Real-Time Real-Time PCR PCR PCR
/  PCR 1% / 1%
A 10 10 100 0 0.00
B 8 8 100 0 0.00
C 15 15 100 12 80.00
D 30 6 20.0 0 0.00
63 39 61.9 12 19.05
3 Hr5ihe
(KHV)
KHVD
2 KHv
[8,13]
KHV Sph
KHV Real-
Time PCR KHV AngHV
CyHV-2 CyHV-1 DNA
PCR
pMD19-T-Sph
1x10*  1x10° /uL
42 /uL
2%
KHVD
(A B ) PCR
PCR KHV PCR
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