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WE AR R4 I A 4 L (OIE)H & 1 4 3+ 5] #1(389F/R . 392F/R. 77012F/77353R #1 309F/R), i
TE#E PCR ik, MAZLRE 2011-2012 F K& TE AL B X 0y % 54 & #847 IHHNV(Infectious
hypodermal and hematopoietic necrosis virus)f il , 7 3t B 7y #7772 15 THHNV A i 2 A2 54747 25 047, Al
ZRET, ELNEME, EFE, FEXMT, RAFEFHRME T IHANV, TAEH R G i F
FA o H P LA E R PR R E, A E XA AR S R (K, A ERAE S 2011 SE PR IS E T 2012 4,
AR EHTHEE., CEFE W, R4 T HERNER, B2 E N IHHNV 87 4 # PCR 4 H £

A

KA
hESERS  S945

{5 3o ¥ 1 T T 1 41 41K B 5 7 (Infectious
hypodermal and hematopoietic necrosis virus, IHHNV)
T 1981 47 5 [ 5 gl 33 1 [X. (1) 201 # 355 % R (Litopenaeus
stylirostris) i & B, f& 3 SIKXTERFRAEM, A5
Yy 1A ZH 2L (OB HMSC 7 Ay it 285 4l iy Y 52 28 2L
PEHGZ —(OIE, 2012), IHHNV REfSIEYL L FhXTIF,
JCH X ST 16 3 B B (Kalagayan et al, 1991), 41 /i
KPR XS THENV 8  HS0R e . R FE 1= T ik
100% (Lightner et al, 1983a. b), %k & 0] {li LAY
TR (L. vannamei) FIEE 15 %] IF (Penaeus monodon) f£ 12
PR /N B 25 A FE (Runt deformity syndrome, RDS)
(Kalagayan et al, 1991; Chayaburakul et al, 2004;
Primavera et al, 2000; Bell et al, 1984),

IHHNV J& O A6 iR 8 v B/ N 28, R kL
FR/NFE 20-22 nm Z (0], FERAFIKL 4.1 kb,
SEIE A/ NETERH(Bonami et al, 1990), %R b B GELE
£ DNA, FE DL HEEIEUAF7E(Mari et al, 1993),
HH, GenBank T\ US4 IHHNV M BRRR I R 41 7

& S M T R i 41 4R 9R L # (IHHNV); PCR; OIE A7 ; % 31

XERFRIRES A XEHS 1000-7075(2015)01-0067-07

G, ALFE T A s 5 MG HE i fid e o1, i i
WA AR A 8 . b B AR 2 A T 32 [ (GenBank:
AF218266, AF273215), "'[E(GenBank: AY355306,
AY355307. AY355308. EF633688. JX258653). ilFg
(GenBank: JN616415, KC513422, JX840067), Mk
F| V. (GenBank: GQ475529) . J& /R £ /K (GenBank:
AY362548) ., 5 [E(GenBank: IN377975) ., Z2[E(GenBank:
AY 102034)FI1E[ i (GenBank: GQ411199)25 4 .
THHNV 5 R R 45 Ay Jakge B R R ge i fh,
HER LR EE 1 AR 2 AL, SRR AU EE 3A R 3B
%I(Tang et al, 2002, 2003), 1 HI507 F & E ALK,
FEORAERE; 2 BT RMI; 3A B0 TR
Ak . EPREE R CHE ;. 3B AY43 A5 TR ORF- 7 b X
LG Sk . B HOoR T FI3H £ JE W.(Tang et al,
2006, 2003), 1 FUFN 2 U] JE YL FLAA I XT HF R0 IE 15 X6
WF, 3A BIZEAEM R BE T XA A BT 2 AR R
ek B B (Tang et al, 2003), J&5 # & PLT Zhak il i fn
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TR A B B 5 X WA 5 HP (Krabsetsve et al, 2004);
3B & BT HH e WY BE 15 X UREE & e (Tang et al,
2006, 2007), Saksmerprome %(2010)i i3 %1 E S
SIYH TP ITHHENV SRR A B, 2R T
IHHNV #8535 PH Fr B fix %o R 2 A4 b g A
Tang 2(2006)iE52 1 #x A Bt (3A Hl 3B)JARRIE T
YL EE, o 3A JRBETXHR L P 4 A — &R 4,
X o R A e

ABFFEFR AT OIE bR ifEHERE 1Y 4 X5 51 9% 3 [ T 4F
K FRFERTURIER Y IHHNV 15 ST 2, iff o 9 B Ik
YA DU R 120 18 3 ] ) A7 s 2 0F 5 e 1
IS HERL 22 AR
1 MREF*®
1.1 KRR EHE R

B RE SN 2011-2012 4F ) £F 1 1 32 X R 55
B b X SR A ) FRFE T BRI | S0 | A % S A o
IHHNV DNA WA Sz 86 2 43t

2.2.2 #(OIE, 2012)/ IHHNV 2 Wibn e rh e 72 14 5 %t
S D), B EEETAY TREERA RS
Hedr 514%F 389F/389R | 309F/309R Al 392F/392R
Wit T IHHNV JE 451 & [ 44 15 X (ORF1) )3 31,
77012F/77353R it T 4544 8 (A AR S5 0 8 (K¢
EA)ZE X IRFF(E 1), 51%% MG831F/MG831R
BT THHNV 5 A BE ST X 3R 35 PR 20 5 A7 R P 51

1.3 DNA HJIEE

SRUR . IR LA S EEE 22, AT HRRE S Gk M
TREANMA , BEA Y 25-50 mg, I DNA #2HGR
71 €5 (Tiangen 2 7)) Ui BH 4542 B DNA.

1.4 PCR

25 pl M AR R H LA . 10x PCR B0 2.5 ul,
2.5 mmol/L dNTP 4.0 pl, 25 mmol/L MgCl, 2.0 ul,
100 ng/ul 1E M K519 0.75 ul, 100 ng/ul 52 A K
314 0.75 ul, 5 U/ul Taq DNA 4 iff(TaKaRa 23 &)
0.25 pl, BESEA 0.5 plo AFXF4E—XF 51 ¥y S A
RIEZAFE LS 5508, B M ABAR 5 5.0
FA, A PCRAGHEAT PCR ), PCR 43 [ Jij

AFE#E o . 0 0 o .
12 S HE 41F:95°C 5min;95°C 305.55°C 305.72°C 1 min,
HUE OIE (KBTI FAL) Q012 0% 35 MESR; 72CHER 7 min, H2F 4'CIRR. 1.5%5
&1 OIE #%E IHHANV 5| #{5 &
Tab.l IHHNYV primers recommended by OIE
5149 =Y =7 T GenBank B%,
S 5'-3' G+C (%
Primers  Product (bp) JF8 Sequence (5'-3) (%) Temperature('C)  Z% ik Reference
389F 389 CGGAACACAACCCGACTTTA 50 72 AF218266
389R GGCCAAGACCAAAATACGAA 45 71 Tang et al, 2000
77012F 356 ATCGGTGCACTACTCGGA 50 68 AF218266
77353R TCGTACTGGCTGTTCATC 55 63 Nunan et al, 2000
392F 392 GGGCGAACCAGAATCACTTA 50 68 AF218266
392R ATCCGGAGGAATCTGATGTG 50 71 Tang et al, 20002007
309F 309 TCCAACACTTAGTCAAAACCAA 36 68 AF218266
309R TGTCTGCTACGATGATTATCCA 40 69 Tang et al, 2007
MGS831F 831 TTGGGGATGCAGCAATATCT 45 58 DQ228358
MGS831R GTCCATCCACTGATCGGACT 55 62 Tang et al, 2007
1 500 1000 1500 2000 2500 3000 3500 3909
392F 389F 309F 77012F
L L L L
[ hxgothetical Erotein CDS > [37 kDa coatprotein CDS >
non-structural Erotein CDS
1 1 1 1
392R 389R 309R 77353R
Bl 1 Kl THHNV [ OIE J5 i 5 W AE LR 4 1 i 43 AR 3

Fig.1

Genome distribution diagram of OIE primers for IHHNV detection
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B MR I Kk LA N &4
1.5 NF KA
Fi45 % PCR 5149 5 o7 485 3 G 7 5 BH A 257 o) R

s B PE U P (Zymo  Research 23 )), 1 i
FKIe YR RS 7

2 R

2.1 & ITHHNV B9 & 315 #1879 PCR F=#14%1E

1% 389F/389R P HG S i FLIK UL I 2-A,
PCR =) K7\ 389 bp; 514%F 77012F/77353R (4314
SR LK WL 2-B, PCR F=#¥) K/ 356 bp; 5lHI%F
392F/392R W4 34 I v HL UK ULIEL 2-C, PCR =41 K/
392 bp; F14%F 309F/309R (A4 18 ) v LK UL IE 2-D,

PCR 7=HIK/IN 309 bp . £5 5| WX 5 A7 R it X R PR 41
DNA [SEBRFE s AES , ¥6E7™ 28 THHNV BYRE4)
Zofr, WA AR AR L, RIS B BT
HRE S . RIS 14 MGS31F/MGS831R Rt A3 it ik
TR 25 S R R SR 2E . ARRR Y SIS L
DR I AR LG X5 25 | A S 35 PR L 2 A 25 |0 (TR 3)

2.2 IHHNV &£XI3|4# PCR F=¥illF REEMF
5 B9 Eb 3

HF 4 X559 PCR 7= B J3 45 5 34 7 BLAST Ho
X}, Hirt 389F/389R 434 - B [y 4 5 v [ VT 5 Hb B AR
JX258653 1 DQ228358 A 7 41 [Al LA F] 100%,
555 g 3 FRAR [ PR A 99%., 309F/309R 14 F BE
55 p Mo BEBR TX840067  H ] 45 2 s BEAK EF633688 .
HE A VS LB RR AY 355306 5 AY355308. JEJRZ /R
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Fig.2 PCR detection results for partial shrimp samples

A: 5|4 389F/389R ) PCR; B: 5|4 77012F/77353R [ PCR; C: 5[4 392F/392R /) PCR; D: 5|4 309F/309R #j PCR;
M: DL2000 DNA ;- FFrifE; 1-4: 4 3R IAE S P BEMXFBR; N: B XT IR NTC: 28 % B
A: PCR with primers 389F/389R; B: PCR with primers 77012F/77353R; C: PCR with primers 392F/392R; D: PCR with primers
309F/309R; M: DL2000DNA Ladder; 1—4: Four samples; P: Positive control; N: Negative control; NTC: No template control
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Fig.3 PCR detection results for partial shrimp samples

M: DL2000 DNA 73 F-45iE; 1-10: 10 f A5 4 5
NTC: %5 % B
M: DL2000DNA Ladder; 1-10: Ten samples; NTC: No
template control

HEERE AY362548.1 AR T 51 [ JE TN 100%, 5 2 )8k
FIPERE AF218266 [FTEMER 99%. 77012F/77353R
P4 v BOR A S E AR IN377975. JEJRZ /KM
PERE AY362548 . i E 5 LB BR AY355306 5
AY355308 . HnAfE e b FERR AF273215 [6) PR 2
100%, 5B FHBIKE AF218266 [FJEMEHR 99%.

392F/R ¥ v Bop o 5 E S VS Bk AY355306
5 AY355308 . et i FE kR EF633688 . K i 3 Hu FRAR
AF218266 [AlE A 99%

2.3 IHHNV &XI 5| #9048 LR B PR E R

W T 2011 F1 2012 455k [ 4 [F ) 143 1 A E A
KB BErAEah, o 91 0y JLARIEXTER . 36 1 o [E %)
WR L 12 BT XTER . 2 3 SEVAXTER, 2 {0 B R
22 IHHNV £-X] PCR 5| ¥k 2, FLANTERTIE |
BETXTER . A EXTER G X R A I 4 THHNV FH
P, B REXER B . 2011-2012 4F FL 44 ¥ % iR
IHHNV . A[A#FF THHNV KA [ X8 IHHNV AS[A]
fr H ZRAUHEBL AL 2. 3 3. 3R 4.0 AMEXTA
S E R AWV GE T B L R E R R
FEFEUEE Y TR, (H SRR H FH S

2.4 ™ IHHNV B E 46 2 Y

4 X5 % 143 A XTERFE S B9 THHNV &, 15
F| 49 3 R PHPEMMZE R, XSS RB R 4 PP S5
(G 5)o HAp AT, 4 R4 PCR 2554 0 FHME)
FLf R 90%; 271 11, HASI4%) 389F/390R ) PCR
2N BHERY HU) R 4% ; 2850 101, R 77012F/77353R
SR B EL )R 4% 5 2589 TV, 389F/389R Fil 309F/
309R M BHPERI LA 2%, 389F/389R 7E A FH A%
P — ELERRE At PSSR, DAAE R 100% 7912 Wi
RAELE, 309F/309R. 392F/392R. 77012F/77353R 1

£R2 20112012 £ ALHEIFEN IHHNV R E4# HEREFR

Tab.2 Detected types of IHHNV in L. vannamei during 2011-2012

B Y T £ g 389F/389R 392F/392R 77012F/77353R 309F/309R
7 Tear Sample species Sample number ~ FAYE Positive BT Positive P14 Positive B4 Positive
2011 JLAHEEXTEF L. vannamei 24 17(70.8%) 17(70.8%) 17(70.8%) 17(70.8%)
2012 JLASEXTEF L. vannamei 67 23(343%)  21(31.3%) 19(28.4%) 24(35.8%)

R 3 FEEF P IHHNV BB HERFR
Tab.3 Detected types of IHHNV in different shrimp species
B B 389F/389R 392F/392R 77012F/77353R  309F/309R
Sample species Sample number  FH1E Positive B Positive FH¥E: Positive FHYE Positive
FLA4EHEF L. vannamei 91 40(44.0%) 40(44.0%) 40(44.0%) 40(44.0%)
B4 % 4F P. monodon 12 5(41.7%) 5(41.7%) 5(41.7%) 5(41.7%)
s %R F. chinensis 36 3(8.3%) 3(8.3%) 3(8.3%) 3(8.3%)
FEWXTEF M. latisulcatus 1 1 1 1
& HYF P. carincauda 0 0 0 0
R4 AERE IHANV BRER HEEER
Tab.4 Detected types of IHHNYV in different regions
SR X I, FE M 389F/389R 392F/392R 77012F/77353R 309F/309R
Collection region Sample number FHYE Positive FHPE Positive FHYE Positive FHPE Positive
1E 75 East China 88 32(36.4%) 30(34.1%) 28(31.8%) 30(34.1%)
474 South China 34 13(38.2%) 12(35.3%) 12(35.3%) 13(38.2%)

4]t North China

21 3(14.3%) 4(19.0%)

4(19.0%)

4(19.0%)
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£5 7AESI#¥3 IHHNV £ PCR # H K5
Tab.5 PCR detected types of IHHNV using different primer pairs

& > ﬂ—:blj s \T‘TII N #:bu i
D:ig_tlftype 392F/392R 389F/389R 309F/309R 77012F/77353R P[fsri%i\%zs Propofggnj%)sfde?zc'iotg{tﬁ}{pe(%)
I + + + + 44 90.0
II - + - - 2 4.1
I + + - 2 4.1
v - + - 1 2.0
IR 91.8 100 95.9 90.0 - -

Diagnostic sensitivity(%)

LW RUE 9 95.9%. 91.8%F1 90.0%, HiHE 4 %t
SR SR AR AT AT, 2RAS T, 0, TV HE9
309F/309R A PHM, J& TR AL, miZEAl 1 HA
389F/389R M FHM:, TGk & TWEAp 2 iy,

3 itig

OIE Fr#fEZ£ry 4 X5 514943 7 FH Tl IHHNV 74
FhILPR A, Hid 389F/389R Fil 392F/392R ¥itFAR4:
FA 2R i fs X NS-1, AT DG I gk S 70 i 9z Jgk e 74
IHHNV(Tang et al, 2002, 2003; Krabsetsve et al, 2004;
Chayaburakul et al, 2005); 309F/309R i1 F Z:ll] ORF
X8, iZ X% 51 P A1 3A F1 3B HUA 8 4N(36%)F1 4 1~(18%)
FEC, HAEK YL IHHNV(Tang et al, 2007); 5|
Y1 77012F/77353R 3K [ T THHNV 454 85 (1 2 5 XA
L LA (1 G [X 22 (6] (O1E, 2012), ffiFH 4 %t 5| 4%t
2011 AFFN 2012 AR 5256 % R 4 0 X URAE S AT
THHNV K0, #1545 T 4 FIOR2EA $E00 ] 8
SR AR REE | B R BRI A L 514 A B EE
SR,

HRAE 4 %5514 PCR 774 v vk RN 45 SR ml
ZAXTT T B T R S B AR R R A
P ANEAR D AE RAE . KW 4 RIS A] R
P, PTHERR B 519 B B R 5 5 3500 A TRl R 45 5 1)
P (BFER I SRR, 4 XF g Rt Rl —FE S TR
[F) Y P G 00 2 ) AN [) 25 SR A B4, T I 405 | 1
TR 555 BE A i BsF ) 2 5T P R 2 o AN SR RS S
¥ MG831F/MGS83 1R 4] ITHHNV fx AR )i # Hp &
izn | ke s, AERe Y BB, Ptk
Bz 5 PE R H ARG E S %519,

B 38 193856 %05 (Chayaburakul et al, 2005)7
FA7E 35 LFBr s THHNV JE R 41 (4 515 51 PR ok
1T PCR ;i) J5 32 (Saksmerprome et al, 2011)UE3E,
AFEXFERXT THHNV B AR eREse 1, HEEK
FE AR B9 THHNV S8R R Bl i 25 B ik T 56 15 % i
FERA T, FLANEXT IR SRR R YL Y THHNV WA 3%

B RN R B A BB o ARWFST B AN TR A H 2
RIS 10, T F TV 2 A AT e 23X Fh A 115 50 B
AT IRANGE

S Ti) DX B £ 35 5 6 W 4 B SR AR ], 7
0—100%:Z i} (Covarrubias et al, 1999; Motte et al, 2003;
Nunan et al, 2001; Pantoja et al, 1999). 5| 4%
389F/389R 11 /& IHHNV A9 PCR Kl 2 1Y B bR 1
R BT (AL, 2010), HASSCE % E 5 i &
YUSTISUESE 309F/309R 51 4 FHAE B A & w3 o 5
Oy UGt B LN X R . 4% 0K 55 (2005 )Rl b HL
B MRS WA DL G Iy S R R A R
MY, Hh o EGE R T THHNV, A
FERTRAE I /D i BRI A A4 T T THHNV (1)
R, o ARG B PSSR KD By FRGE X HR LG
FEXTHR . BEFT XU A XA S YA X MRS [ R B st
Rl T THHNV FEME A R IR R & B G 1f 0
ARG L5 R, THHNV 78 FE N FEFE 0 o B 4303
HERY , HAETR A RNAE R ML X IE B T — 2 R Tk

vk, RIEEE, A, . WHRE Y T KOs i HBURSE
BE(IHHNV) B AT 7 5 00 B R A 58 . v [l oK ™
Rl 2005, 12(4): 519-524

WA, Bk, REEME, S5 hAe NRIEAE E bR GB/T
25878-2010-XJ #ME G 2 T Kot 1l H ZUASERG FE(THHN V)
il PCR %
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PCR Detecting Types by the OIE Standards for Infectious Hypodermal and

Hematopoietic Necrosis Virus (IHHNV) in Farmed Shrimp

YUAN Yanyan'?, YANG Bing'?", WAN Xiaoyuan', LIU Sun', LIU Tianqgi', HUANG Jie'

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Shanghai Ocean University, Shanghai  201306)

Abstract Infectious hypodermal and hematopoietic necrosis virus (IHHNV) is a kind of common
virus in shrimp culture industry in China, influencing prawn breeding all over the world. IHHNV is
harmful to Litopenaeus stylirostris and the mortality can be as high as 90%. For Litopenaeus vannamei,
the mortality is not high, but can suffer from runt deformity syndrome (RDS). IHHNV infection in
Penaeus monodon is usually subclinical, but RDS, reduced growth rates and reduced culture performance
have been reported in IHHNV-infected stocks. OIE recommended 5 sets of primer pairs to detect different
genotypes of IHHNV. In order to know the detecting types in China, we used four sets of primer pairs in
the PCR protocols recommended by the OIE standards to detect penaeid shrimp samples collected in 2011
and 2012 from different provinces. These four sets of primer pairs are 389F/389R, 392F/392R,
77012F/77353R, 309F/309R, respectively. The detection results showed that IHHNV positives were
detected in the samples of L. vannamei, P. monodon, Fenneropenaeus chinensis and Melicertus
latisulcatus, but not in the sample of Palaemon carincauda. The positive percentage of L. vannamei was
the highest, 70.8% (389F/R) in 2011 and 34.3% (389F/R) in 2012, and that of F. chinensis was the lowest,
which is 8.3%. The more positive of penaeid shrimp samples in 2011 were detected than that in 2012. The
positive percentage of IHHNV in penaeid shrimp samples from East China is higher than that from North
China and South China. We got four detecting types from the PCR detection with 4 sets of primer pairs
recommended by the OIE standards. For detected type I, the positive rate is 90% for all the four primer
sets. For detected type I, the positive rate is 4% for primer set 389F/R. For detected type 1II, the positive
rate is 4% for primer sets of 389F/389R, 392F/392R and 309F/309R. For detected type IV, the positive
rate is 2% for primer sets of 389F/389R and 309F/309R. The survey provided valuable information for the
future study and surveillance on epidemiology of IHHNV.

Key words Infectious hypodermal and hematopoietic necrosis virus (IHHNV); Polymerase chain
reaction (PCR); OIE standards; Penaeid shrimp
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