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WE: 7L TOsHV-IFE & R0 7 %, & 8Y 8% %F(OsHV-1)34 %
FhAZEAFF YRR L, HFHRIAHG RS HEXEAY & EIRTHDNAR 4 B
(DNA polymerase)# B, 4% i i+ % APCRE| 4, h WPCRR MRk #fnfktF, BT HT
OsHV-1 DNA % 4 B 3£ & 6y £ KK PCRA | 7 3% (P-nPCRA& M| 77 %), #| A P-nPCR5 C-
nPCRA M 77 % 3¢ 7F ] 4F 0 Fo fE £ K R B OsHV-1 5 LR A A HATR M. £ RE T, P-
nPCRA | 77 2% #8 74 £ A tH 100 ¥ JU/uL# G % DNA; P-nPCR%x C-nPCRA: | 7 % B A
BN RETMEGNA L E. FEX KRN, AR ELHP-nPCRA N 7 % & | TOsHV-
IFRZ /RN, THAZFENENRAFFRAERETEHRALE.

REER: HYF; B E; £APCR; T4 F; HRME

FESES: S944

20t 20 904FE AR LISk, R 2 K FHb X 57
B B 4L Wi (Crassostrea gigas) VL N % E FE 5 AT FL
1 UL (Chlamys farreri)§ X5 D 645 B 2 iy il 2= 19
SR R A RBFE T AT = A AN T
R 2 L WoR, — R ERE 2 A e B R T
HERET- RO BB, HEWELN, &%
PR T EL A2 110~120 nm, % AK 72 EL 42 80~90
nm, N HEFERE RGN, 5L EH AT
MARGE LB/ R B, 5l FREF N
ISR B AL T O 6] — DR EE AP Y, 7E20124F [ bR
R B 73 22 % 5t 2 (International Committee on
Taxonomy of Virus, ICTV) & 7 [ 5 B 7 2 i &
L0 BB IE A 44 8 WA 96 92 9 3 (Ostreid
herpesvirus 1, OsHV-1), 23K 5)H5E 52 5 R}
(Malacoherpesviridae) . 4t ;¥ %2 9% 5 &
(Ostreavirus) T ME—JFBEFIC . 5T 41 W56 20 7
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OsHV-1 BEtK o T B & A2 728 S5 5 SO A6 D
g W % B A Ko o 2 e B L A i
Engelsma®5 "R iA , M ﬂ:ﬁ%ﬁ?{ﬁia(Cypnmd
herpesvirus 3, CyHV-3)#k R 4b™ 5, B R
FRASWT B0, S 20R] FH OTEHE 77 1 58 T i 1 il
FLH (thymidine kinase, TK)# 37 1Y PCRAG I J5 % TG
LK) CyHV-33R 7 A8 b 5 11X 26728 5 ok ]
LA HE T 1200 B AR U 08 <1 (1) DN AR 5 il 2 [
7. B PCRAG I 7 325 ) DA U 3]

DNA R G [l 1 0 25 52 ] 3k 72 v i OGS il
SR B B TR BE A BURE DN AR 2 2K 7]
YA —FhEE . T DNAR G 76 85 5 il A2
H R E SR, HOCHE D BB LS F4 3 (motifs) 7E L £
FEIVERTE , ER— N s AR SF, R
A B B0 98 925 5 1 T PN 1 22 PRI 92 i 1 PCR &%

A3 TR Tk R 3 i DR 5 T R S
HHiE 52 A OsHV-1 13778 AR DN AR 4 it

MRS HEAT X, A3 =& DNAR &%
TR FE 3 K /N R 5637 bp, A% 1 IR 2H i AH B )

11599.8%, i i e K RIVRYE /0B, B E T4
95 B DNA R A il B Dh RE &5 fy 1, OB Y

B2 PP 51 58 Ax AR TR] 5 L) SG B ) RE 25 44 JUA% 1Y IR 1
P gkt , Bt RESRE S, B T TR

M OsHV- 1A [7] A5 5 Ak 1Y 8 [ PCRAG I 592
1 MEE L

1.1 SEIE#H

WEm# OsHV-1FHPERTEHEA S 20094F
8 H SR AE T & I8 Wil X B Fi L DL, —40
CCURAF. T IIAEAA2012—20144FR4E T 1L
R.ILT . AREAE L BE LB Y OsHV- 1Y K 4t
W5 . FEFL B DL AL (Scapharca broughtonii) 35 W
S NCINE

2K A MRS A UL 4 DNA 42
B & A RAR AR AR Al Premix
Ex Taq. dNTPs(10 mmol/L). pMDI8-TI¥ {
TaKaRa ¥ T# A BR/A A (Ki%); GeneFinder™
WA ETEEMEEEARARAR; BUR /N

#& 1 P-nPCR5C-nPCR 27 £ R PCR#: U 45 R
Tab.1 Detection results of P-nPCR and C-nPCR

FHPEHA FHPE/%
KA (1] PR3 1 Y Fh FEARZA no. of positive samples prevalence
sampling time sampling site host species no. of samples P-nPCR C-nPCR P-nPCR C-nPCR.
20134 INZ: 7 & Qingdao MiFLEE L C. farreri 60 15 10 250 167
I %4 & Changdao W BRI DU Patinopecten yessoensis 10 2 0 100 0
LI ZRBI 28 Jimo K4l C. gigas 10 5 2 50.0  20.0
LI 7% H B4 Rizhao SELEH S. broughtonii 20 20 15 100.0  75.0
1L 7K Dalian UF 335 UL P. yessoensis 20 7 5 350 25.0
] Xiamen RS C. gigas angulata 10 6 1 60.0  10.0
T~ ZRHT Zhanjiang JrBE AR RIS Babylonia areolata 10 3 3 300  30.0
JINT3% Guangzhou  SEARETEUAAT Venerupis philippinarum 10 3 1 300  10.0
20144F I 7 & Qingdao MifLE3 UL C. farreri 20 8 10 40.0  50.0
IR ¥Ed] Weifang VY 1430 Mactra veneriformis 20 10 10 50.0  50.0
INZR K &% Changdao  WLH S. broughtonii 20 9 4 450  20.0
W %K &% Changdao WS BR DU P. yessoensis 20 7 7 350  35.0
] KR Dafengjiang & #4495 C. hongkongensis 20 10 14 50.0  70.0
20154F I %% % Rongcheng LUl S. broughtonii 34 18 3 529 88
LI 7% H B4 Rizhao SELEH S. broughtonii 17 17 17 100.0  100.0
1 %K & Changdao LU S. broughtonii 11 10 5 90.9 455
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EoR & A dE R ERHEA R A A

EEME i 28 4h 43Ot B 11 NanoDrop
(FRER R R B A BRA ;. PCRAY(SE B 1w A4
WARG A BKAL (AL RS — XA DY Y-
16B%Y); Fuji Film(LAS3000)%E i % 2 55
1.2 S|4&3t

DU 057 965 92 95 B DN A SR A5 ik [R] G ek 45 4y 35
AT BR T 51 A AR, F H Primer Premier 5.05 |4
W, WiFOsHV-14% S S PCRE W) .
Sl F A AhEl Y LE)F S, Pol-F: 5'-
GATTTCAACTCGCAATACC-3', #M51%F i F
5|, Pol-R: 5-GGCAGACACAGATTCCACA-3',
P4 R Be K/ K573 bps W EiEF 51, nPol-
F: 5- GTGTTTCTACATTGCTGG-3', WN3I¥F
it FF %nPol-R: 5'- CTGTTGGCGTTGACCTTC-
3, Yl A BER/N 386 bpe Sl H LIS E g
Y TRERABRAEA W

1.3 (AZADNARIIR BN K 7/ & R AIDNARY & &

HUS2 56 55 {5 A7 OsHV - 1 5% BH A % #5 £L B3 DL
FEA RSN E R S, T i v 3 iy Al 256 R 4
DNA $#BURH) & 2 BOL N 4IDNA . FIH A A
Sh51%)(Pol-F/Pol-R), K5It KA HERER
IR BE, XU FE 4 DNAJEFTPCRY 1 .
B HEPCR™ W (1) H 19 5 B HIDNAGE #2251k 157
& POF R ATSEAR, S HE AR W EE T A
EAZ B R GAT R 3G IR 38 5 ol PR/ 4 it
F & ™R BE TR 0 K AT & rh B OBk, A
JIT $2 SR DN A B & B R 640 ng/ul, 450 00 25
P DR B2 24209 1.0x10" #5 DL/l , % ook H TEZR
PR LA L0 T B A6 B 43 A% B A 10 °~10°4% D1/
uLg H o
1.4 P-nPCR¥ #EIEF 5K N EZ MK

P-nPCR% —# R4 3§42 - B R RLAK % 694K
t RS0 pLi A &R, DIHRELAYOsHV-1FH
PR 10 F AL B D 5L PR 2L DNA 2 wLAE A BH 1 4 A
Ex Taq DNAE & (5 U/ uL)0.4 uL , 10xPCR
buffer 5.0 uL, dNTPs(0.25 mmol/L)4 pL, Mg**
(2.5 mmol/L)4.0 uL, E F¥#514(10 umol/L)4%
2 pL, HpmBEaikeFERR; P HERTFN
94 °CHIAEYES min, 94 °CAEYE30 s, B KR E &%
BRI N49, 51, 53, 55, 57H159 °C4%
30s, 72 °CIEffi45 s, 35PFEH; 72 °CHEAH10

http://www.scxuebao.cn

min, 373G 7= W0 1% B I B EE S L Uk A 6 45
B, BRI IR KR . e UL A R O
JEE AR U I VA & R A ANTPs € & (0.05, 0.1,
0.15, 0.20. 0.25%10.30 mmol/L)FIMg> ¥ J& (0.1 .
03, 05, 1.0, 1.5, 2.0, 2.5, 3.0 mmol/L)EfT4f
1k

P-nPCR% = R L ¥ 3442 7 BRI AR & 6945
e RS0 pL AR Z, LSS — 28 U 7= )
105 7 B 2 nLAFE S BHPER AR , [ 1 Ak & [F] P-
nPCRE — 2 I ; 4738 2 ¥ 94 °CHl 42 ¥
Smin; 94 °CAEPE30 s, 1B IR 15 1A B 430 Ry
47, 49, 51, 53, 55M157 °C430s, 72 °CHEAi
45s, 25MEH; 72 °CHEMf10 min, K93 /=9
FH 1% i 8 e Pl kR 9 25 5, e Ui IR ok
T B2 o e BRI Ak G A AR IR BE AR RO S b A R
FAYANTPsH E(0.05. 0.1, 0.15, 0.20, 0.25.
0.30 mmol/L)MIMg> ¥ & (0.1, 0.3, 0.5, 1.0,
1.5, 2.0, 2.5, 3.0 mmol/L)#F7T14k .

1.5 P-nPCRR#{E SL1&

FHARACLT 09 BB 254, DAV BE S 10%, 107,
10°, 10°, 10*. 10°, 10*H110" 4% Ul /uLyp 35 i hir
DNA N HIMR, HAK N BT IR, 45 Wk B o5
JRL A3 A 1041 P47, #E47 HLxCPCRY 4 ) 7
PAAG I P-nPCR 7 3 A R AL

1.6 P-nPCRi3SMSLIG

Dt ZE R AMEI S INE (Vibrio
parahaemolyticus) . YT JIT-I% 46 HL (enterocytozoon
hepatopenaei, EHP). [15E%:A 1E% 7% (white spot
syndrome virus, WSSV)FIIK 3 H (Perkinsus sp.)¥%
R MR, DLOsHV-15 BHYE A FL RS D AZ R
PHA X AR, OsHV-1242 B () #5FL ks DL A% R A Ry
FAPEXT R, R AR AR 2 1 B1 X PCR S I 2 I3
RAEATY SOV, A S A Iy 2k i R Sk

1.7 FEHERAPCREMN FEMBIFREEHRE
oM 25 R A EE 38

P BF A AE a4 ) R A T 4 W 06 92 O B
DNA R & Wi ¥ & 19 5 U PCRAG I 5 325 (DL T FRP-
nPCR)FI H A/ A 58 5 FH A 2 T 1 R R 41 CIX.
B S PCRAE I J5 2 (LA R FRC-nPCR)ZE A7 45
W . C-nPCRAG M J5 2% Fr 4 19 52 bz A& & 5 P-
nPCRAH[F], C-nPCRES— 48 [ I F2 5 Hy 94 °CHii A%
5 min; 94 °CA£ 1430 s, 52.5 °CiH k30 s,
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72 °CHEAH45 s, 35MEFR; 72 °CHEMHS min; 55—
K94 °CTIASPES min; 94 °CAEM30s, 50 °CiEk
30s, 72 °CHEf#145 s, 25 MEH; 72 °CHE{HS min,

2 4

2.1 P-nPCRR AR R IEIEFHIMIL

L2 WS, P-nPCRES — 5 2 i B K i JE
153 °CHY (El 1-a), HLIK w1 B #2515 e b il
W52, 2R Akl 50 BE FRE B AR 4 S e T Y
), B — 2D BN Y e 3 R KR R 53 °C; fvid
Mg? & H2.0 mmol/L, il dNTPsH N
0.2 mmol/L, 5% = 2 i Y fie 3 1B SO B2 51
°C([&l1-b), il INTPs¥ & #70.15 mmol/L, ik
Mg ¥ & /1.5 mmol/L,

M 1 2 3 4 5 6

bp

2 000

1000
750
500

250
100

(@

2.2 P-nPCRRBE RN E

P-nPCREF — 4 i Hv Jo A A5 Al v S5 A1 Sy
10* 4% DL /UL, 38R F ol W4T (K2-a), 254
JNE TR AR v JE B I 10 #5 D1/ pLE, LIk
SR TE T O] UL (B12-b)o KR B2 R 10 5 DL/l i) 5
AR 04 AT S B, o 74 Rl b 3
HE AT o TR T RE SN 10748 DL/ pL J B R
() TR AR A 10 AT 250 B, 104 RE B9
ARG R AR R AE A 10 AT b o i AG T
T g 2 0 94 5L BH R Y B /D 3 TR B DL B0 b
HE' 153 HHP-nPCRAIM VA 1) R AU A 10°45 D1/ uL,
2.3 P-nPCR¥FF 4RI E

LAY 3G, B B OsHV- UYL (1 #i
FL B D1 JE [N 2L DNAT] DL 38 H B 4, HA

M 1 2 3 4 5 6

bp

2 000

1000
750
500

250
100

(b)

1 P-nPCRR RR AR EHIAIL

M. DL 2000™ DNA Marker; (a)%f — 54 #4453,
47, 49. 51. 53, 55fl157°C

Fig. 1

1~63K 38 43 5 49, 51, 53, 55. 578159 °C; (b)5 B Mes R,

1~63K I8 73 )

Optimization of the annealing temperature of the nested PCR

M. DL 2000™ DNA Marker; (a) results of the 1% round amplification, lanes 1-6 are 49, 51, 53, 55, 57 and 59 °C respectively; (b) results of the 2™ round

amplification, lanes 1-6 are 47, 49, 51, 53, 55 and 57 °C respectively

M 1 2 3 4 5 6 7 8
bp

2000
1 000
500
250
100

(@)

bp

2 000
1000

500

250
100

(®)

2 P-nPCRR N RS ERINE

M. DL 2000™ DNA Marker; (a)% — 5§ 1 &%
1~8UK T8 43 5l S of 82 565 — 45 [ BE 1 7= )

, 1~8¥KE 4 B 10%, 107, 10 10°. 10%. 10°,

10°F110" #8 Ul/uL; (b)) by M4 R,

Fig.2 Detection of the reaction sensitivity of the nested PCR

M. DL 2000™ DNA Marker; (a) results of the 1" round amplification, lanes 1-8 are 10°%, 107, 10°, 10, 10%, 10°, 10” and 10' copies/uL; (b) results of the 2™

round amplification, different production amplified with 8 production in the lanes 1 to 8

http://www.scxuebao.cn
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REBRRE S N RED 1Y e S 1R 2R (1813-0) . 250
TRYME, SR SH-RY 23,
W AT DAGIE B 3% 58 S0 PCRAS T 07 ik AT g 2 4
o

2.4 P-nPCR5C-nPCR#:M 45 RELE

43 91 5% FHP-nPCRAIC-nPCR 27 5 & PCR: Xf
2013—20154F ], k&% HKESNAFE G, I
RO HE U Be DU L Bsbiif . 4E0G . R AT AE3 1210
FES AT TR (K1), 45 R B8, P-nPCRIER
F B OsHV- 1R YL % (150/312=48.1%) it 3 & T-C-
nPCREM B IR H(107/312=34.2%)
(X*=4.78,df=1,P=0.029), 16> [ HL K (1) REA
Hr, A 10N YR A P-nPCRYE 46 I 5] A OsHV -1
DNA#E 4 % & T C-nPCRE:, A 2t vk A F P-
nPCREE A 2 (4 #5741 F48 T C-nPCRIE, 73 4h4A
FEVR2FPAG I 7 745 B 1 45 R AH 55

P-nPCRAG I &2 BHPE B 150 REA H, H 724

M 1 2 3 4 5 6
bp

2000

1000
750
500

250
100

(a)

C-nPCRAKG I 52 4 ; C-nPCRAS I 52 FHE 1074
FEAS Hh A 29/ P-nPCRAG I 42 B P (322).

3 iR

TEJ R AR G ot fR b, N EE Y 2
PRI SR A A H 5878 5 QR AR OGRS K A AE
LA R AE ST BE L A b, 330 B 58 A0 X o 7
AEBIEPERY, N A P2 AR Ml s % 45 )5 1R
WO 0 B 1 43— R T 7 325 a1 1B 1 A6
Ry RAEARBOEIER AL, e T BRI
BB BAYE, 3N REn Al . MR IR AR
T TMERE o B AERR B OCHE D) RE LA B A A AR
XTI B R UL R EBEE R, A2t g 45 Ja AR
BB A kb . ZRIIESE R, DNARG
i R0 A< S i (terminase ) AT Pase V. i 75 I8 9255 73 &2 1]
MBS P ESCHEEN, — B R, B
FEUNTECIE AR SLAEAE, TEREIA R L R

M o2 3 4 5 6
bp

2000

1000
750
500

250
100

(b)

3  P-nPCRX R4 714

M. DL 2000™ DNA Marker; (a)#i s:UPCRES — 5§ 1 &%

s L AW R, 2RISR S EFIF G, A A BELE A E 5 UREE

diy 6. FITEXT IR (b)HAPCRE Z B 4 R, 1~6IK I8 43 Jil Jy ) B85 — 25 [ S IR 7= )
Fig. 3 Detection of the reaction specificity of the nested PCR

M. DL 2000™ DNA marker; (a) results of the 1* round amplification, 1. OsHV-1; 2. V. parahaemolyticus; 3. EHP; 4. WSSV; 5. Perkinsus sp.; 6.

negative control; (b) results of the 2™ round amplification, different production amplified with 6 production in the lanes 1 to 6

%2 P-nPCR5C-nPCR 2% & X PCRI& %
6 25 SR EL B
Comparison of detection results of
P-nPCR and C-nPCR

Tab. 2

P-nPCRAGII 45 R
detection results of P-nPCR

FHE positive B PE negative

C-nPCRAGH 45 5 PHYE 78 29
detection results positive
of C-nPCR
[ 1 72 133
negative

http://www.scxuebao.cn

AR ERSE, BRI 2 SRR 8 M R
SR B RRZMH R A2 58", DNARA
it 32 DR v 8 B 35 R 40 AL ) 45 A 3K 45 1 Tl 1)
LR E T4 A XDNARGNIIREH AL, 2
DNAR Al 1) AR T BELE P, ik 6 45 44y 35§
MR TR P 9 A SR i v, B R R
PE, Bk SRR R Y 3 s
LT W5 6 95 5 35 C X 37 B9 PCRAG: 1 5 vk
I FARGE T20014F, 1 DavisonZE "3R BUZ R 7 42
SERA T H Z R CRRAZAT BRI 51 1 4R A5 2 38 2
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X5 B 5k DR 20 AT B VIS, MRS S 1% SR SC
TR AL AR B, PR RS R S B . B
J& B T AT A 98 B W Bdis 2, CIX 2
H AT 5T 8 22 B9 OsH V- 13 K 2 34 73 F AR ic v o5
HAR SR PR X8, AN 3E A AR OsHV - 1AG I 1)
LS KA Gt

OsHV-UME N Z 8 H T 19— 8 F,
HDNAR A i 5 H A 2 9% 5 254 Kok F M
FEDNAMS 8 B A B M RJEME, @  Harg
PT3435 TR 1) %) 4 5 96 925 95 FE DNA R
B EAT XS, A= 9 58 4 — 8 o,
iZ 5 B I DNAR A B 5L K/ R5637 bp, AAFE
T 858 R B Rl 3 7 A IX e L R Bl 5 I 371 A A0 ) 5
1O, AR R A I 5 | 4 15 T 0 30 58 1A )y
H) . AR T 4L OsHV-1 DNAS A il 3L H 56
BT RE LM B AZ R )T A, A PCRE]
Y1, PEALPCRICI M R AN, (fi % PCREG I 5
P R A F10°48 DL /uL, HAS5 DU HoAl
VK 3558 sh ) 5 DL IR R A8 ORIV, HESE T
2 B 1 A PCRAGIN 7 v o 1 FH P-nPCRAG I J7
Bt 2 R f 3 B 2L K 41 DNASEITPCRY 14, HEHK
HA 764 BHMEREA B PCR= W EAT I e, 255
7 3% B AR R 1599.9% A |, m RS, K
1 3 40 % DN A SR 45 it O 5 Ty i 445 44 388 1) A% 1Y
T2 15 S AE S 4 007 6 95 s 75 A ) A8 S e G 1) 43
T SRR T EEN

150/ P-nPCRAG M 52 FHME I RE A, A 724>
FEAAE F C-nPCRAG I 52 B 5 Bk 724 FEAR
W, 20134 R4 H H RE Y BLEH hy & A KRR BE T
WIRCR AL MREAS , 22900 8 S PCRAG N, 44547
B R I OsHV-1 DNA(10°~10#% Il /mg#i 41).,
SR 3 HEAEAS A 5 FE A 28 C-nP CRAG I 422 B
PR RS I SR R R e X B R R Y
C2/COonI A& K K AR 7 R B . ABFFE 241
FEC2/COIX M3 Jy 1) 1H H A5 | ) 47 PCRY™
R Y, DAE X R W AT R, H R
RBP4 205 o HEIUS BB 3 2% 19 J I )
Z XA B kA R R B i kR R B AR S
Arzul 5P % B C X ANNAFEE R 5 I 78 S 1 1k
PR, T ERERPIEFERS 2.8
Kby BE Bk o Hifth 674~ C-nPCRAG: I 25 5 il A
Z N N 1 R ¢ NI 811 Y ol PN N P
AlREA 34 : (DP-nPCRIL H C-nPCRE HA B =19
il R ; @EBAFEA B C2/COTI LG IX K

HAR R @FR AP FEANOsHV-1 DNA#E & K%,
FEPCRY MR MMM, EEMEZE,
[7] FF 45 SR 38 8 7%, C-nPCRAG I 52 BH 1 Y 10744
A, A5 29N FEAR A FHP-nPCRAG I 52 B PE .
X — 25 R JE i T X S A 1 OsHV-1 DNARY #
W AR, 5 3 P AR [R] SL X PCR T 12 3
ey, 15380 RA -2,

HR R4 0598 9255 2 DNA SR A g 5L 9 25 3 f =7
MR, BRI T sl itk 518, @ T
T8 5 8 92 9 1 N [ A8 Sk 174 31 =X PCRAG
Ti b IR 92 B R R IN L WA A
W K FCRR R o AR e S b4 R 34 . i FPCRY™
i E s NIE =g L E Rt ] I N TR T = VA RN
G 0555 B 3 A AR (<1004 DL /WD) REACHT , 7776
HE MR 22T . L, 8 R R
IR FE AR SE AT ARG I B, P AR B 30 H T % A
PEAR B 2~3A T, ARSI 2, R A AR A
() B YA L AT 255 T

SE M-

[1] Nicolas J L, Comps M, Cochennec N. Herpes-like virus
infecting Pacific-oyster larvae, Crassostrea gigas [J].
Bulletin of the European Association of Fish
Pathologists, 1992, 12(1): 11-13.

[2] Solomieu V B, Renault T, Travers M A. Mass mortality
in bivalves and the intricate case of the Pacific oyster,
Crassostrea gigas [J]. Journal of Invertebrate Pathology,
2015, 1312-10.

[3]1 E&ZU, T, Rber, & HifLE I —FERE i e

1 B Al A MBS B [J]. K= 24k, 2002,
26(2): 180-184.
Wang C M, Wang X H, Song X L, et al. Purification and
ultrastructure of a spherical virus in cultured scallop
Chlamys farreri [J]. Journal of Fisheries of China, 2002,
26(2): 180—184 (in Chinese).

[4] RenW C, Chen H X, Renault T, ef al. Complete genome
sequence of acute viral necrosis virus associated with
massive mortality outbreaks in the Chinese scallop,
Chlamys farreri [J]. Virology Journal, 2013, 10(1): 110.

[5] King AM Q, Adams M J, Carstens E B, et al. Virus
taxonomy: classification and nomenclature of viruses:
Ninth Report of the International Committee on
Taxonomy of Viruses [M]. San Diego: Elsevier

Academic Press, 2012.

http://www.scxuebao.cn



332

Ko AR

40 %

[6]

[10]

[11]

[12]

Renault T, Arzul 1. Herpes-like virus infections in
hatchery-reared bivalve larvae in Europe: specific viral
DNA detection by PCR [J]. Journal of Fish Diseases,
2001, 24(3): 161-167.

iR, U, WA, S RSFLE DL S 3 A T
B HAPCRIGI VA AL [T]. K72 54R, 2013, 37(2):
281-287.

Li C, Wang C M, Qu P, et al. Establishment of a nested
PCR for rapid detection of Chlamys farreri acute viral
necrosis virus [J]. Journal of Fisheries of China, 2013,
37(2): 281-287 (in Chinese).

Renault T, Moreau P, Faury N, et al. Analysis of clinical
Ostreid herpesvirus 1 (Malacoherpesviridae) specimens
by sequencing amplified fragments from three virus
genome areas [J]. Journal of Virology, 2012, 86(10):
5942-5947.

Bai C M, Wang C M, Xia J Y, ef al. Emerging and
endemic types of Ostreid herpesvirus 1 were detected in
bivalves in China [J]. Journal of Invertebrate Pathology,
2015, 12498-106.

Friedman C S, Estes R M, Stokes N A, et al. Herpes
virus in juvenile Pacific oysters Crassostrea gigas from
Tomales Bay, California, coincides with summer
mortality episodes [J]. Diseases of Aquatic Organisms,
2005, 63(1): 33-41.

Engelsma M Y, Way K, Dodge M J, et al. Detection of
novel strains of cyprinid herpesvirus closely related to
koi herpesvirus [J]. Diseases of Aquatic Organisms,
2013, 107(2): 113-120.

Chen M H, Kuo S T, Renault T, ef al. Development of a
polymerase chain reaction for the detection of abalone

herpesvirus infection based on the DNA polymerase

http://www.scxuebao.cn

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

gene [J]. Journal of Virological Methods, 2012, 185(1):
1-6.

Rijsewijk F, Pritz V S, Kerkhoff S, ef al. Development
of a polymerase chain reaction for the detection of
Anguillid herpesvirus DNA in eels based on the
herpesvirus DNA polymerase gene [J]. Journal of
Virological Methods, 2005, 124(1-2): 87-94.

Sun Y J, Chan R K W, Tan S H, et al. Detection and
genotyping of human herpes simplex viruses in
cutaneous lesions of erythema multiforme by nested
PCR [J]. Journal of Medical Virology, 2003, 71(3):
423-428.

Martenot C, Oden E, Travaillé E, et al. Comparison of
two real-time PCR methods for detection of Ostreid
herpesvirus 1 in the Pacific oyster Crassostrea gigas [J].
Journal of Virological Methods, 2010, 170(1-2): 86—89.
Holland J, Domingo E. Origin and evolution of viruses
[J]. Virus Genes, 1998, 16(1): 13-21.

Heringa J, Argos P. Evolution of viruses as recorded by
their polymerase sequences [J]. 1994, 87-103.

XiaJY, Bai C M, Wang C M, et al. Complete genome
sequence of Ostreid herpesvirus-1 associated with
mortalities of Scapharca broughtonii broodstocks[J].
Virology Journal, 2015, 12(1): 759.

Davison A J, Trus B L, Cheng N Q, et al. A novel class
of herpesvirus with bivalve hosts [J]. Journal of General
Virology, 2005, 86(1): 41-53.

Arzul I, Renault T, Lipart C, et al. Evidence for
interspecies transmission of oyster herpesvirus in marine
bivalves [J]. Journal of General Virology, 2001, 82(4):
865-870.



348 W SOME, A BT ARG 2 9 T DN AR A5 5 ] 14 5L U PCRAG I 77 1% 14y /57 B i 333

The development and application of nested PCR detection method for
Ostreid herpesvirus-1 based on DNA polymerase gene

GAO Wenhui"?, BAI Changming™’, CAI Shengli', WANG Chongming™*"

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, China;
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Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China)

Abstract: In order to establish a detection method suitable for different strains of OsHV-1,the primers were
designed based on the nuclei acid sequence of the conserved DNA polymerase of OsHV-1. A nested PCR
detection method (P-nPCR) was established by optimization of the annealing temperatures of the primers and
protocols of PCR. Then, both P-nPCR and C-nPCR were employed to test the infection status of the samples
collected from different years and hosts. Our results indicated that the detection limits of the P-nPCR detection
method was about 100 copies/uL of recombinant plasmid containing OsHV-1 genes. P-nPCR was more specific
than C-nPCR in the detection of different variants of OsHV-1, and resulted in a higher prevalence of OsHV-1 for
the same samples. In conclusion, a P-nPCR detection method was developed to detect different variants of OsHV-1
infection. The high specificity of P-nPCR to OsHV-1 ensured that different variants of OsHV-1 could be detected
as early as possible, which will provide reliable technical support for the detection and epidemiology studies of
OsHV-1.
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