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BE HENE AT A MR MR AR % (Acute Viral Necrosis Virus, AVNV) & & #k By Z0m LI DL K
IAP-86 & Bty ZhfE, MEKZ AVNV 8y 3 30 ik S B i AR IS RNA, R % F K45 cDNA, 4% NCBI
ANATH AVNV 23 FH 4157 5] 7 ORF86 77| %t Fixt R i &R 5147, #it cDNA K Hei 4§ # (RACE)
HARHKT ORFR6 53 fn 33wty e 4n#h X, HHEH T 2K cDNA 77|, Blast 7 txt & or, %3EHE 54
a5 A W E R 100%, 5308 L AVNV W EIRME N 99%, HHFRESENHE, £ WELEFAN
M, ZEAFEETR, FEEBEKX, RAGAEH N 1.800, & /NFALE K H-3.456, & B HFE
8 MNEBAEMBBRMMLE(ERE S MLEAR. | MNRABRM 2 ANBEAR), FE 1 MNEEN O-BEMLLA,
FHEEBAEN NS E; HIERLEEE T £ 8-11. 14-16, 28-39, 75-76, 88-95, 97-100 #1
147-158 LA £ B, M ZKFHF TR VLG ATRENT 7k, THARNESEZLXREFH IR F

THRDEEEZAG,
KA
FESES S944

2 FE R SE S5 FE (Acute Viral Necrosis Virus,
AVNV)Z 20 42 90 4R4UH RIS 2k FEAL 7 it
FIFL R DL R AR T2 19 32 B0 Jit (. F5 42 5%, 2002;
JHEHAE, 2003; FLEWIAE, 2004; RS, 2001),
TR (2009) V528 T AVNV 423 [K 25 77 371 1
IR AVNV 2 RE K20 3 123 S ITE I TRk
EHE(Open Reading Frames, ORF), H:H1 44 4~ ORF H
A —E A FIIRE, HED A B8 57 DNA & il
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RBALTUNME . HAS | s 5 SO W 2R m A i
(EIA %, 2008; 2 2%, 2013; WS, 2013), i
JUAF K Bt 2 kit AR DR R IR EE, N TG R0 R R
TR, R AR B SR SN, S T R A
Pl Y R, E BE 2 TR e 3 () RIS A AR . 2012
AE 5 AARREAHEILARE K S EIHFT AVNV AT
ST, B E R D BR R AT, R
L BLITRE L, PCR AT AVNV S FHME, 2013 4F 4
A ILZRAR B S8 5 5 1 3 bl 2 DU th B T RO AR
FIFET IS, FEM AVNV KT FH M, HBHMERE
F 100% . 1 FI1206 B 1 2 5L PR 417 51 38 R0 58 1L,
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B HAB MR 1 8 Ol 2R 1 PE IR BT 2 AR

FF 4R 9 = 07 - 30 ] 2 1 (Inhibitor of Apoptosis
Protein, IAP)/&—2K & BIR Z5MIIRIEEN, %
FMG AR R B S TE B BRI 5 b & BRINA5 44 . BIR
SRR — RSF I Z R IR FE L S 3 MRSFIY
D R Bl e , HE SR T A T R A A DR
)48 P 8 4504 (Ring), X AZ5H AT LRI Zn 256
(Deveraux et al, 1999). IAP & & J7* 41| 45 ¥4 % 1 (BIRP)
I B0 AR 2 07 2 TG HE S ) 5 A i R ) L
I, BF9E A B0 BIR BE PR A7 AE T HAB R o ME S
Pyiv) K # DNA J 8, 1 Baculoviridae (Crook et al,
1993). Poxviridae (Afonso et al, 1999). Ascoviridae
(Stasiak et al, 2000)#/ Iridoviridae (Jakob et al, 2001),
Leu %5(2013)7EWF5E WSSV R YLXT RS &3, WSSV
IR I A A T AR AT DU R R B U
FE EAME A BT, TR REETE EAN KR E
B, BZCREUE AT

IAP-86 J& AVNV ORF86 4ifith (1) % 4 — 1~ BIR 4
P AR M TR L, 2 E A e SR
KIGHFBR AT T IR A% IR, 40 0 T A DU e ik B
W RETE— € PRI F AR ATFL R DL An s - ABF
FEXF AVNV BETRREFT 1AP-86 2L 4K cDNA 7%
BE ST, IFS5CEA ML N AVNV 25
PRI 77 20 RN A 96 92 5 B 4 55 LA P N A T LU X, AR
1A B T ad 3 R 4y 8105 |AP-86 3[R Y ) BE kit
— BT, R AR AVNV R ER A BOR HL B4R
b 1 S5 B AR RS AR A

1 MR
1.1 SRy

S LT T 2013 4F 4 7 BT ILZR 4 B T
B, AVNV Kl S

1.2 I~k RACE =[£& 1AP-86 EE 44 cDNA

G AVNV 234 75131 1AP-86 20
15 |9 B eSS p 5 L3k 1,

1.2.1 AVNV #3t#k IAP-86 L B ORF X 4 4 3%

B 50 mg A SNE R4, S B w) A 7=
Y TIANamp Genomic DNA Kit 13¢ #4519 )5 B -4 19
0 DNA $2HL,

DIRECAY R T 5. DNA A, {# ] Primer 5.0
SRR S 1. LUi#S1 %) TAP-86-F,
#5149 1AP-86-R, PCR J i 2514 : 95 C FiASE 4 min;
95°C 30s, 50°C 30s, 72°C 30s, i#Ff7 35 MEHK;

®1 KBHAASIMERFT

Tab.1 Primers used for the PCR analysis

519574 Primer Nucleotide sequence(5'-3")

IAP-86-F CGGGATCCATGGATATAGTACC
IAP-86-R CCCAAGCTTGATAACTGCTAAGT
SMARTerAoligo AAGCAGTGGTATCAACGCAGAGTACG
Primer (G/C)GGG

IAP86-Fo CGAGCTTTATGAATGGGAGGCTGGTG
IAP86-Ro TGGGGAAATGTCGTCTGTGTTCGTATG
IAP86-Fi CTATTTCCTGATTGTAAACTTAGCAG
IAP86-Ri CTCTTTATTCTGAGTTCCTTGGATTCT
GSPRo TGGGGAAATGTCGTCTGTGTTCGTATG
GSPRi CACGCATAGAATTTCATACGAACAC

CTAATACGACTCACTATAGGGCAAGCA
GTGGTATCAACGCAGAGT

CTAATACGACTCACTATAGGGC

Long primer

Short primer

BJE 72°CHEAR 10 ming W) 4 CORAE . 1 %S ARNHEE
FEHLTKOULEE PCR 973 25 5 o K443 Y29 500 bp 1)
H R Bt Ar i e, SR 5 4% B 03 I E 8 &
pMDI18-T kA (TaKaRa A ])H, 8 TA FEREIFF .
1.2.2 A% RNA #9328 AZ cDNA % — 545 09 5 .
SBURS I Sy BH A A SEL A L0 2124 50 mg & T
1.5 ml KEWHELES, MA 1 ml 1 TRIzol
(Invitrogen), FBFEEFEOFEESIIK, Seddfifhie, K5
SENEEDLTE, JNiE B JC RNase /KA RNA, 10 pl
SRR Z A A 2.75 pl RNA AR (2 S 340 ng/pl) .
2 pl 5xFirst-Stand Buffer . 1 pl SMARTScribe™
Reverse Transcriptase (10 U/ul), 1 ul DTT (20 mmol/L),
1 ul ANTPs (10 mmol/L), 1 ul SMARTerAoligo Primer
(10 umol/L)., 0.25 ul RNase Inhibitor (40 U/ul), 1 ul
Random Primer (10 pmol/L)., & #:i5# 54N 25°C
10 min.42°C 90 min.72°C 10 min, %% & M cDNA
(55— 2 di
1.2.3 ZR1L RACE %% IAP-86 #9 5'4= 3'5% POy
B cDNA 55 — 4555 17 20k, ARAEHIFLIE I AVNV
L IEH )T 5] (GenBank K55 : GQ153938)i% 114
J2 15 #)(Inverse primer) #4172 7] PCR, #k15 1AP-86
cDNA 1 53l 3"t i BE. 25 Wl b IR R & A
2.5 pl 10xExTaq Buffer, 2 pl ANTP (2.5 mmol/L), 1 ul
IAP 86-Fo (10 umol/L). 1 ul IAP86-Ro (10 pmol/L), 0.2
ul ExTaq fiff(40 U/ul) (TaKaRa). 2 ul cDNA ity , il
1Y% PCR 755 — 8 PCR ¥, ¥ 344K 94
CHIZSE 5 min; RJ5 94°C 30 s, 68—48°CH[R 2°CHYy
FEFEZ 30s, 72°C 1 min, &R EAPETT 3 4
EH; ZJ5 94°C 30s, 50°C 30s, 72°C 1 min 4T
30 MEFR; e 72°CZEfH 10 min,
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KN AR R IR TR T R 1AP-86 JER 2K cDNA TR FIAE M {5 B2 T 87

By 1R R 10 5 MG T4 — 8 PCR,
25 ul iR ZE H &4 2.5 ul 10xExTaq Buffer .2 ul dNTP
(2.5 mmol/L). 1 ul IAP86-Fi (10 pmol/L). 1 ul IAP86-Ri
(10 pmol/L). 0.2 pl ExTaq (40 U/ul) (TaKaRa). 1 pl
bR, METES T PCR. PSSR 94°C
Ti75PE 5 min; 94°C 30s, 48°C 30s, 72°C 1min, #F
1730 MIEFR; 72°CHE(H 10 min, KFP 48 7= 8 2l (M1l
JE AT TA vale, HEREELE) DHSo B2 Z84, He
100 pl FALAMOR S & A7 20N 58 2 19 LB FAR(50 pg/ml)
b, 37°Cab R B R AR 2 RIBHUCHE % . pMD18-T
WG M13 AT 7% PCR BE, B BH R bR |
AR T A TREA R A R HEA TR 7 )7 , 345 1AP-86
FE B 5 oA 35k 1) HE T A
1.2.4 RACE 58/ IAP-86 AW uy 5'3%  LIFEHUAY R
RNAGHR A 340 ng/ml) MR, 10 pl SOWVARR A
Rk 2.75 ul, LA 2 pl 5xFirst-Stand Buffer.1 ul SMART
Scribe™ Reverse Transcriptase, 1 pl DTT (20 mmol/L).
1 pl ANTPs (10 mmol/L). 1 pl SMARTer Aoligo Primer
(10 pmol/L). 0.25 pl RNase Inhibitor (40 U/ul), 1 pl
LR S 9 GSP-Ro (10 pmol/L) ., [ 55 440K
25°C 10 min, 42°C 90 min, 72°C 10 min, FE3E
A% cDNA (55— %4k .

8 —H PCR WYRBIIAZR 25 pl H&A 2.5 pl
10xExTaq Buffer.2 ul dNTP(2.5 mmol/L).1 pl GSP-Ro
(10 pmol/L), 1 pl UPM (0.4 umol/L long primer+2 pmol/L
short primer) ., 0.2 ul ExTaq /i (40 U/ul, TaKaRa). 2 ul
cDNA it , #itf47% PCR #EfT45—# PCR 1,
PN 94 CHUENE 5 ming 94°C 30 s, 68—48°C
FEME 2°CHIBEREZE 30 s, 72°C 1 min, £/ REE B
HRVEAT 3 MG ; 2 )5 94°C 305.50°C 305.72°C 1 min
AT 30 MEIR; )5 72°C ZEfH 10 min,

By =R 10 5 N EIRGEFT S
PCR, 25 ul WK R &7 2.5 ul 10xExTaq Buffer,
2 ul ANTP (2.5 mmol/L) . 1 pl GSP-Ri (10 pmol/L). 1 pl
short primer (10 umol/L), 0.2 ul ExTaq [#(40 U/ul,
TaKaRa). 1 pl FiRFiERMR, #4756 & PCR, ¥
B SN . 94 C IS YE 5 ming 94°C 30s, 48°C 30,
72°C 1 min #47 30 MEH; HJ5 72°CLEMH 10 min,
W 3= 2 B RS #E1T TA Jobg, S LE]
DHS50 B2 2540, B 100 wl Ak 40 i 4 25 A 4
THEZEMWN LB (50 pg/ml) |, 37°Cid i BI'E 1
F%,50 2 RYCHCAREVE , FH pMDI18-T 38 FH 5 4 M13
HATHYE PCR BGUE, B PR B4 T AR TR
HIRARISEATHIEN Y, JREC IAP-86 FE A 5" A vifi o
1.25 1AP-86 AR 3’3 /53] 49 KB F=o 2K 1AP-86

cDNA #) 57 Bt 3 FEARAT B 5 Iy FN 3" 12 42 )T 91
AR 550 7 50 DL S AR A 0 T TP B e A e 91 A
F Accelrys Gene B4R TSI 90751, JeBRak
Wiry, L#EE R B, PHERS AVNV bl bk
IAP-86 %E[A 42 1< cDNA 741,

1.3 1AP-86 EEH AW IE R ZENH

iz A 0 B2 R L TMpred 347 15 R IX 7
I, SingalP4.1 Server {55 K V11437 55 il , ProtScale
AT EL K PE ST, http://www.cbs.dtu.dk/services/Bepi
Pred/TEZ M- TP R A1 3 Hr, Net-O-Glye 1.0 i
17 O-WHILAL AT 55 T, Net-N-Glyc 1.0 #F47 N-HEFEfL
T, Net Phos 2.0 FEATBERR AL s F0IN ,  [w] Bt 1]
DNAStar 7.1 (Protean)}X{f-%t IAP-86 #H H#EFTHi /K45
BT T . RAFRIRY 1AP-86 LK 91 Flad Ak
FRFFFIME NCBI LT Blast boxf, F3k45 3w I
L= E- IS

2 HRENH

2.1 1AP-86 EE <1 cDNA R [&E

Wik RT-PCR Fll RACE H R 7R T IAP-86
FELR) 5 i A 3 3, B BT A5 2 19 | B A4S 19 1AP-86
A FF M e 2 HE ORF86 HEA TP, 3R1F T 1AP-86 3
K cDNA 2K 751, Hr 5ok gmi Xl 196 bp,
3 ARG IX R 37 bp, 4K H 746 bp, Zmi 170 4~
R (K 1), Wit5 NCBI W56 9255 55 F AT
fLE Il AVNV JEFI R, 4550 BoR1ZIEN Y cDNA
K P SH UGS 100% AU, SHFLE
D1 AVNV A 99% B AEALLEE , H22 5l #E T 3" AR bt X
P TRFEATE], 2 B ATFLE DU AVNV (55 92 4
B3E T RAE N G, 26 173 MlSE T RAEN C, =&
TR BEHE P 50 e AR, IFH SR gt X 5
AVNV (1) ORF85 £ 181 Mok H-H S,

2.2 1AP-86 EFEREMIEBRZENT

I A E B T X TAP-86 2R I 4%
ERFEAT T, SR BN, 1AP-86 4E I 45
FAREEETIN AEEBEIEIX ; & REKIEECH
1.800, F/NEiKIEEN—3.456; HpiEFA FE AT
1E 8—11, 14-16, 28-39, 75-76. 88-95. 97-100,
147158 7 S 3L s A AE 1 DI TER) O-Bi AL (5
MR AL E ), AEERTER N-FE
A7 5 AESEAT MR AL A S T, 5 SR R, Y
HHC 0.5 B, HE LR AAAE 8 AN TE B IR AL 0 5. (1L
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ctgtcatatatacatatagatacatcaatgaattactcacaagacatgaaaaggataggg o4 gcgggog g
tgtgaatcaatataattggctgaaatttcaaaaggatattttatcctataaaagcataactcgtggtataccattcagtcaatagataaaacaccaaac
GATATAGTACCAATATCACCATATGAGAGAATGAGACCTTTGAGAGAATCCAAGG

M D 1 \% P 1 S P Y E R M R P L R E S K
AACTCAGAATAAAGAGCTTCGATGACCATCGGTGGCCACACAAGAACAATCCAGTTAT
E L R I K S F D D H R W P H K N N P V M
GACGAAGAACATGATAGAAAACTACTTTTACTACATTGGTATAAATGATAAGATACAAT

T K N M I E N Y F Y Y 1 G 1 N D K 1 Q
GTGTACACTGTGGAGGTGTAATTTCGGGATTTTTAGAAGAAGACACGCATAGAATTTCA
C Vv H C G G V 1 S G F L E E D T H R 1 S
TACGAACACAGACGACATTTCCCCAAATGTCCTGTTGGAAAATATCGGCATCCAGGATA
Y E H R R H F P K C P \Y G K Y R H P G Y
TCACCTCGATGCCGAGAGATTGAAAAGTTTCAAAAATTGGCGCTATGAGAACATAGTG
H L D A E R L K S F K N W R Y E N I \%
AGAAAGATGGACTTGGTTGCAGCGGGATTGTTCTATACCGGCATTGAAGATAGATGTGC
R K M D L V A A G L F Y T G 1 E D R C A
CTGCCACCAATGTGGGAACGAGCTTTATGAATGGGAGGCTGGTGATAACCCCAAAGAG
C H Q C G N E L Y E W E A G D N P K E
GAACATAAAAGACTATTTCCTGATTGTAAACTTAGCAGTTATtttttacatttacaataaaagatatg

EHK R LF P DC K L S

taaagttaact

Y *

K1 AVNV IAP-86 Jk P A% 1 7 91 At i A LR 7 5
Fig.1 Nucleotide and deduced amino acid sequence of AVNV IAP-86

AR T (ATG) ML 1R 4S T(TAA) T HERR B 5 5" UTR M1 3" UTR /NG FHRER R 5
£j ORF85 MY EL &y 1 T I LAnl s AR DR A ik s WAL ALK GBI bR Y]
The start codon (ATG) and the stop codon (TAA) were noted in box; 5" UTR and 3’ UTR were shown by lower-case

letters; The overlapping sequences with ORF85 were marked by underline; The mutational bases were marked
with arrows; The phosphorylation sites were shaded in gray

$6 5 N2 . 1A IERR 2 D EEATRN ) o

T Blast X IEH A, 25 on, WA LM
FIVREL R P31, 2 EER )7 5 E1T Blast HXtE @R
IAP-86 (K& FEMRT 51 5 HE i IR 40 1 26 B &
FETR 7 91) A i 0 G L R IX AT — 2 A [RI 98P, {H ]
YRS

3 it

Le Deuff 55(1996)F 57 & BR, 41 W5dt 120 FE AEAIR
T 23 CHAIE T LA e R . H
AVNV 5[ B FFL R DU BB SE T 32 24 7 K R
w23 CHEREIRET, AT A SYE B s
b 2 DU & AR BB TR UK IR, A 15CEA .
YT IR BB A B R X, AT I e 0 2 ks 7
FIREZAIFLES DL AVNV 305 0589296 35 19 48 S o

IAP FGHE A e RomdE b &8, Bart
ZAERREE | BELE DL e NS5 2R A it b e L[]
TR, MR TAP FE B HES P KB DNA H5 8 thid
WA R, (AAETCEMESIY KR DNA R 2477
1E, FifLIE DU AVNV J& FH A 5 —F . TAP X[ fg
B TETE ERN R R IR B E R, R H 1AP
REC 0 161 0 L R T T R, TS kTR G AT i B U
i ER R T RE S R AT, KB AR IR

A ARG I B R R, A BEFE TS AR RSk
HEATHE

R O 2 AT I RTFL RS DL AVNV 2S8R 4751,
AAF5T i 3 L RACE HAR 5efE1S 2] AVNV JsLif i
IAP-86 3K 41 cDNA ¥4, 7€ NCBI L #£17 blast
FEHHXT, BN iZ I S54RI E A 100% 1 AH
RIEE, SHIFLE L AVNV A 99%RAIBIEE , Hi22 5
TET 3 M ARG A% DX A S AN 6], (H T icEe 22 S
P B AT AR GRS DX PN, BT LS AS 52 0 R 2 2 A 1) 2 3
MR AR o H AT DK A 58748 B it 5% = 2 4R th 7E 4 )
X, A5 ARGt X R 5 AR I e 4520, R AE i
DX 35 DR 2 728 A 4 i) 35 D) % 8 DA B 3Rk iR 55 7 T
FEELZIEH . 76 RNAJHEET, 5'F1 3’79 UTR K
KEAF R 1T AR ST (0 20454, IE3 5903500 5 i F
B, 6 X AR 1k 5 I B R B EE N Y 5 5
(Cahour et al, 1995; Men et al, 1996), 5’ UTR H#{j3
Bl R LR ) — AN EE B AR A, o SR DR Y B SR
FIRPIFEEE o I 7 1Y B R o L 2 S I A
TR 7 5 BV S DR - 285 5 67 s, I BB o7 a5 X i 5
BEAT {2 #E 4 I SO 4 B R 0 4%, 2013; Simon-
Loriere et al, 2013). Ja 3+ A — %0 XX T 5%
SRR IRIE R T2, TR R 25 RNA RE5
HEAT R SR 254 (Smale et al, 2003), JF 51 Hb %45 578



KN AR R IR TR T R 1AP-86 JER 2K cDNA TR FIAE M {5 B2 T 89

—ERRE L FRW, AVNV BET R AT 1T e 2 556
PIRFA SR . A EEXHE Bon, ZEY 14 51 (1)
5'UmAR SRS X 5 AVNV 1) ORF85 A 181 PHsiE f &,
RATEZIGN P IENE S, HESFL TR 5L
P DL 0 254 B P A — BoAH [R] DNA Y L4 .
AT 0 F AR 2, ifi BT g Rk i
BEREM . EEREN R B TR AT, i
TE B R AR R B B LN, X AT BB A
FEA LL B /IN A SL0h 201 S it — S 2k R HL A iy i 2%
FEIFE DR, FEREBEI ) R AR B T XA EE S SR 1Y
T3 W gE 2, S5 PR i 28 A 0 /D 7 ) SCHRE PR 98 7% |
AERe 1 AR T Ve | WSO T 3 T 4 A
H(Torres et al, 2013; Zhang, 1998), Behura 55(2013)
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fhid f 8] — e e

Wit AEYE B B R, TAP-86 HHBEAS
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T E S IAP FEESAFEARANS 5G4
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Full Length cDNA Cloning and Bioinformatics Analysis of Acute Viral
Necrosis Virus IAP-86 Gene From Anadara uropygimelana

ZHANG Shuai', WANG Chongming'”, YUE Zhiqin®, SONG Xiaoling',
BAI Changming', YIN Weili’, 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. Technical Center of Shandong Entry-Exit Inspection and
Quarantine Bureau, Qingdao 266002)

Abstract Acute viral necrosis virus (AVNV) was reported as the causative agent for summer mass
mortality of adult Zhikong scallop (Chlamys farreri) that has been widely cultured along northern China
coast. To understand the pathogenesis and the function of IAP-86, a strain of acute viral necrosis virus
(AVNV) was isolated from Anadara uropygimelana. RNA was extracted from the mantle of moribund A.
uropygimelana that was infected with AVNYV, and cDNA was obtained by reverse transcription. Two pairs
of nested reverse primer were designed according to the ORF86 sequence of AVNV complete genome
sequence that registered in NCBI. The non-coding region of 5' and 3' end of the ORF86 were amplified
using the designed primers by rapid amplification of cDNA ends (RACE) technique, and the full-length
cDNA sequences were spliced. Blast sequence alignment illustrated that this gene has 100% homology
with oyster herpetovirus and 99% with the AVNV. Moreover, overlapping genes were found in the cDNA
sequence. Bioinformatics analysis indicated that the protein contains neither a signal peptide nor a
transmembrane region. The maximum hydrophobic index was 1.800 and the minimum hydrophobic index
was —3.456. There are eight potential phosphorylation sites (including five serine sites, two tyrosine sites
and one threonine site), a potential O-glycosylation site, but no potential N-glycosylation site. The epitope
were mainly located on the amino acids of 8-11, 14-16, 28-39, 75-76, 88-95, 97-100 and 147-158.
Results suggest that the virus may be a strain of oyster herpetovirus, and gene overlapping may play an
important role in the virus evolution.

Key words Acute viral necrosis virus; Anadara uropygimelana; Inhibitor of apoptosis protein; RACE;
Bioinformatics analysis
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