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HE: BT HL0FR, AREZLMERFWSSVIBEXELCE HKAEEHF 3
Trizwxriz. AIRETERVEREZREEaMEMRAE, UAAALERE G H
HTRBEARE. FADNARBSRRGN TR aRFE A RENR Y, RELKWE
B ALRENBROCH/TEZNRFRR, EEELEAFTXARUREAR S FEHZ
—HERANATERET ¥, VPIOMVP28E At o ME s R ERER, £
WSSVE Rt B r REFFEZWEMN. KA XHAWSSVE L FH 4%, VP19Fn
VP281y B 1 [T 45 A B HL A e S 6 P W R R S 7 E BRiR T VP19 VP8I BT R R, &
HEOTEMZE. DNAZE. RNARE U R R iAot . EEET FRERERY
WP BORE R I, VPIOFVP2RE WM& # R R B H, K45 Hl 2 A % i WSSV

HTERET 5H.

=

KHRIE: 2P UF; ABLZEAMERKE; VPI9; VP28, HE&ZRA; KH

FESHES:S945.1

XoF W 7 G 2 3R K SR Al v B LA R M
A, (R 19924F 2k U BERG IS ), RFIR ™ i
SR TR . AN ST N BORE 2R g T AR
TrorEgaife, A BLAZR #E o — Fhop AL Y E AL TR
I EE . PGS PCREIA , 456 &I X IR A9 IG
PRAEAR . i BRAR AL A, K B4 Hb i 7 25 R AR
AN, R A R R, KON R — i 4
h A BE 25 A iE 9K B (white spot syndrome virus,
WSSV, 3 H R R 41 )7 41 5 R e rh 22 0
LR A TR R PR B4, 20054F EBRR B R ZT A &
(ICTV)IE 20f HIH 26 o 208 9% # F (Nimaviridae)
1 BE9% 7% )@ (Whispovirus), WSSV i 1% & ) ME
B

XHUF— B S5, 7E3~7 dNIET- R 5

WHSBHEA: 2018-12-05  {&EIAHA: 2019-04-12

X HAFRERS: A

K100%", HiZR 2R LK, RERXTIFFREAT
L B R AR 150023500, mi it s T
A 2L H AT S i LR R 582 3 s R AR
R A VFI . ALY K K i 2H LR FE
J B (IHHNV, 1043£750). #:LM(YHD, 523
JC). XTEFEERLLE SRR EE(TSV, 30423 70) Xy
UF A Je ML Y IR FERG 5 (IMNV, - 104236 58)

H [ 4 JCA SO R RS B R B, X
A7 b — R FH 3R BE BT 5 A A B DT
W SSVAE 1% i 1% 55 J7 1k K T B WSSV I fE #51,
VP19MIVP28EWSSVEZ A #EE Y, HZE
TRy, HIA U WSSVEE R 41 . 1
4 by T HC 4 JE 7R 19 VP LRI VP28 G0 558 B vA W 53 T
EJRBEATERR , LA A J5 A R B #E 4 iR WSSV

BEHE: EERRRE AT E [P A RHETQ017)E1-135]; BT R85 5 H (16391903500, 17391902200); [ %

O\ = E A 7R R RI(2014AA093506)
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R T I
1 XTHF WSSV ) 3[R 45 Fi 2t 4 2 1

1.1 XTEFWSSVE F A=

WSSV & — B 4[5 1) B OBUE DNAJ #:
JE O AR RIS YIDNARE 7, KZ5300 kb™', i
FRL T HAA65~70 nm, K £300 nm, 3 OP[R
B RFFR, TER b — RARKEAH

H HiiGenBankH' & & A 1 T 108k WSSV
PRI IE R LT 501, WF5E $5c 22 14 3 501 R o ) o
FR(WSSV-CN, AF-332093), [ & &k (WSSV-
TW, AF440570). % E#(WSSV-TH, AF-
369029) . & [EFk(WSSV-KR, JX-515788)F1iR Kk
F 7 BE(WSSV-AU, MF768985), Hifr, ifE Kk
Fifi Mk 20 29 B P B KBl 97 4 1) H A X EF (Penaeus
japonicus), K H305 107 bp, 5311
ORF(open reading frame, A EEHE), #iE 1814
ORFAI 4t e f 1, H AR 21 3% 5 HoAth 4y
ORF[AVR, 97% K WSSVEFIFORF'Y; i [ & & ik
FN 4K 307 287 bp, 4 A E G IR
BE 15X ER(P. monodon)!''; 2% E K43 85 H 28 E 1
BEATXFUR, B4 292 967 bp, Hih FEER
ORFA 1844, I 6% 5 H Ath ¥ Fl ORFIA]
T, 94% N WSSVAFEORF! ;5 [6 kR /3 55 A 5f
FE| FE5H 1Y FL 4N 3 XT BF (Litopenaeus vannamei), &
4] 41 295 884 bp, A 5151ORF, Hiif
901~ ORF5 & 17 911 Al IR s WK A1k
B A R W TR B R, R KN
285973 bp, BRI H 90441ORF, 93.7% N WSSV
FRAF A AED Y R 2 42 e 8 H X, R X
S99 BE AR 1 JE RV LT 90 A 2997 % 1) 4 1 TR A& —
FHyt, e E R R 2R E R 478 2 1 1 12 kb
B, THEEEKRILEEKSITFIIZH14kb, 5
Hh [ R B R S — A, R E AR 2 B Y
P F R —7 B (31 135 bphb); & Rk b B i K
f v R B T Rk — AN 12 KRy T BE ;s IROK R Ak
Lo G AR D — 422 kb B, Xt TR
TEWSSV I JE K4 5 91 i A 70 A 25 S A i Mo

Marks %5 U5 o % AP KB L S T R
2% [ 43 B 3R AR P A L AL AT, A
R 2% B bR 2 B R UG I BE AR, 7E ORF 23/24F1
ORF14/15X 3k 75 5y & A= 2 FO B, i s AR
DX 3l TRl A DX Sl B A Rk B A 2 S Oakey

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

SRV A R0 9 B R A S AR 1 AR IR e
(3 A R R HAS T BE Y, DA I KR 0 s B
FE T 51) 356 PR 4 L 60 0 K9 28 B AR (29312 kb,
TH-96-11, K & RN A7 51)>—4~27 kb i Bt .
WSSV AL 21 v id f 15 — 26 14 5] 4 A () 2 )T
G, XA TE G TG A A P e A A
T R Sl i . DNAK il S0 ¢,
{HH & 4 1) BAKR D) 8 B i AT RN
1.2 SHERWSSVEEHEB

FERWHEREENHRRSZ—,
SR EE FUREARSE A 2R TR 28 . WSSV ZE 1 2R
FIALFE B 11 . A AR B 1 =4
W, BRGNS, IR YR
BERRZIR , (WA 2 5908 15 0] 1 3 21 21 40 i A iR
N3 D S Y N ) (o d R NS S R
fb. R SRR AR EE AT, BEid
A 591 55 4 [ AR A 56 1 L AL R A e s AR
ELH o B R E (1A 71 (VP28 VP19, VP31,
VP36B. VP38A. VPSIBFIVP53A), #AKFHEM
A3 (VP15, VP24HIVP35), VP26, VP36A .
VP39AFIVPOSER 11 W 2 {37 kL 235 4y v 7,

Van HultenZ5 '8 53 5256 & I VP28 FI VP 194
FIR RN [ . Zhou 5 P I [ B WU 24 22 K I 4
/N T JLFWSSVEE 4 E H (VP19-VP28, VP19-
VP24, VP24-VP26F1VP24-VP24) 2 [a] ¥ #H H.{E
M, Iz 4 R E B E &Y. Li
SN Ao WA 0 2R TR0 T i 5k i L VK (BN-PAGE) il
SDS-PAGE4S & 5 il 431 1T WSSV Y 3 Il 25 1 4%
G, GRRVKRGRBEERZEAZLGY
(MPCs)4 1, VP19LLRIVE = RAK M IE A7
I HAK F B A (WNVP52B / VP38 / VP33HIVP12 /
VP150) ] 44 A BAE H o

VP19%& & VP19 E WSSV #IEE
FHORF 182%ft, 4> ¥ #213.6 ku, SLPrir+
119 ku, VPI9OZEWSSVHI & HEAw, URT
VP28, EA2NEREAS L, I X 24454
SR E R RERRE Y, 25 7R SRR - VP 19RY B
PEDUIAR B X VPI9OMEAT T @, #iiEVP19%E
7 F WSSV ZERE I o X R E P VP19#E T T
FEEEE M, KBVPI9EA & B .
L4534 0 i 7K ) VP19 R RE 7 WSS VI 2 B T
1) 32 23 380 2o 6 7K A R WS B B 1 ok A e R AR AE
ZhouZPURESY K M1, MBP-VP195 VP24HIVP28ii
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RSN S S B AEM, Chang®U7 % 8
VP19 LA 5 VP52A% HAEH .

VP28%& & VP28 FAE i s kL h %
BRSNS HEN, WEFENEHEAZ—",
FH ORF 0014w, Pt s>+ it H23 ku™, Fhrsp
T8 428 ku, Van HultenZs "% 30 HN-vi F1 C-%i%
HA B K P, I HON -3 A7 78 T 78 1 5
X o YigEPh@ RSN TER] , VP28-EGFP7EpH
6.0/ 51T, 30 minN B AT S XFER L2545, 3 h
Ja AT YE AN . ZhangZEPOA Sk, VP2STE i
TF . 20 ) R G L 1 L R A AT A
BREZEN, I BERMEETS 5WSSY
(e B, I S PR A R FITC (5 it R 26
FZ ) ic i L 2 AR 1 E T WSSV IR (A
YN N ALK, & BUVP2SHE ML B A S i 21
M. R ZHAE . WHoe N R M . & i A2
M5 & NAEVERH, IEW VP2SYEWSSVIE YL it f v
KAEH R EMEH . Li%s™ 58 2 BN-PAGEF SDS-
PAGEZ & %0, & BLVP28LL K /NAS[R] ) Y
RIKIERAFAE, 5051247, 198, 149, 113, 80
156 ku, AR KN EIVP28PU R A TE WSSV
BERL AL . AN MR S A Oy T R A R
W 1 T fig

2 VP19FIVP28%F WSSV % 3% B 16 W 7%

2.1 STERWSSV R & N &

XFURAE Ry JCEMES Y, A REE PR B iR
R S P Sny a8 B 3 FRARS 0 H Y . H S L
FEREMRAEAE R R, AR R e
JERGIEE, — MR ik B B A Ak ) il (PO) . B
A ALY ALRF(SOD) ., i ALY (POD). MR
95 12 it (A CP) L i i 4 Tl T Al (A KCP) 55 i 28 ity 1Y)
P AR R HE bk E A e e 8 0 BB 55 Y, il
20t B A DR T RE DA TR Y 3 AR 4R T R
Y, JFHRAE I R A ) 2 220

SR I AT > & IR 288 oL HE 2l W 10 2 1
XPXFURIEAT G, AN RGP J e 1 Y L R X
RNAZEH P, DNAREW Y H 0 B0 0 1 PO
HOAT LAAE — 8 TR L b5 S W IR AR P 7 A A g
%, BESRXTUREHTWSSVEIRE J1, Mt 4 = i iR
1) 1 TG

2.2 VPIOMIVP2SH T BB B REN AHR
HEi S8 2 WSSV E 4 FEH

http://www.scxuebao.cn

VP28, VP19, VP24, VP15, VP26, UKEH
VP281. VP466%%, {H L T i WF G 58 A1 3 ) 4
PIVP28FIVP19h £, H LLBAHy I #4578 ¥ i 5%
J&Z . M, FSCHFVPI9RIVP284E N IV 5 25
BT, AR S B 8 1 R XU (B8 224 ) 3 B3 28
BT TH 53 3 A

VP 1942 VP2849 St T {5 95 W % 95 5L Al
R, WitteveldtZ: P K VP19 VP28 N-
it 43 B 5 2 M4 4 K H (maltose binding
protein, MBP)@lG, I-78 4 & o 3Rk )5 E 47 4l
b, 38 S L PR 5 ok G e B X UF . 7E S RE B
5 XF W e B0 55 2 K AR 25 K 43 W gk A7 X 7 S5
IR XE R BE T X ERAE B, HEFPVP19%E B A
TE 55 2 K FE 25 K AH X A7 15 370 5 35 333 % .
57%. WA, FEMVP28EE B H1E2 dJF I AR X FF
W N A4%, (BAEE S KA RPROER . 4R #
W, VB T VP19 VP28 1] L v BE 5 %) iR
MAF TG R, HVP28HY 4 I S R AL T VP19,
{HVP19AY K I fo 2 ORI T VP28,

B 44 UN i pET32b 3 AR 75 K o AT
Origami(DE3)pLysSJ{. 2 2 ik fill & 2 1 Trx-VP19,
alifb 2 J5 3 5 v QR B MR (Procambarus clarkia),
45 3 7R Trx-VP19H 20 25 1A ik 25 46 e o R 288
HFHTWSSVIR YL RE J1 o Thaf§ P M vp 193 [ 43
A B ARG e AN KB FF 1R (Escherichia coli)FlEE
INWEBE(Pichia pastoris)™ , ik AIFAifLIE =
PE v FC R LR, 45 5 8w 78 KW A o8 A 5 O 12
B 3K 1Y VP 1944k 3 AR AT LB 5 % IR AR BT
WSSVIESL [ RE S . Ha%E " MW VP197E Sf21 R AL 40
JfL Rk ik, 38 g SR R O ik e
[ B X} iR (Fenneropenaeus chinensis), X7 i%
RO A EI50%F51%., X LLWF 5T Uk BT VP19 B
A€W AT LGP X AR R WSS VIR 3, EL kb
FEMAEL,

AT VPO B RE T, O T VP28 HLAif
PEW AR 2, R AR ROR A L VP28
RIKERG EEA KRG E . Mo 2 AT
(Bacillus subtilis) ., SR EERESE . Yang®5: "™ F] K
AT B 2RI B V28T S S B i, 3 S r VP28 7E
WSSVIL R J5 100%17 1 o Jia%5 W0 vp2 8 3 [ 1% 122
kA E R R IR AR, Wi SRR R
I3 G AL IR BRBET002FN F IR HE 7120, SRS FH 4%
JE DR R P R S AT MR, R EREE 700271
0 JJ 35 7 12052 35 2H AH X715 2 43 31158 3] 77 % Fil
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T 1 FRIFAVPIOT B AEHM WSSV ERIPR

Tab.1 Comparison of VP19 subunit vaccines against WSSV infection

RIKHITE E HAFIIEA K77 A Z/% SCHR
expression host proteins form challenge way protection rate reference
KB E. coli MBP-VP19% 4 MBP-VP19 protein I injection 57 [37]
KGHFE E. coli AALIVPI9H  purified VP19 protein IR oral 24 [39]
VER  injection 47
W%l immersion 17
EEFRIERE  Pichia pastories afif[firvP195E 1 purified rVP19 protein Hfk  oral 29 [40]
FIRWEE  Baculovirus aifk[f)VP19585 [ purified VP19 protein VER  injection 50 [41]
ik oral 51

68%, Solis-LuceroZs:"* i VP287EM 13 22 ¢ i T
ERGK, E FLANEERTER S TORE, RN T 4
) XoF T R A7 375 R R 3 45% , 2 I W B 4l 7T 1
VE R VP28 v 5 1 1 ek 18 . R AH TR
a3, MFERIREE, RXTER A O3 Rl
BAHIE, "TRESGAERt ] . RER R R
WAR . AL YR ERA G, AR
PRIPRCR AR B S AR R E 5> 1 IR>2 . B
FUESRERT B8 Ty, — e FURE IR R FH R I
B IR A28 7 Bk TR BT WSSV R . H B — ik
HHRKBFE. MEFESREREHNT
WSSVEEH AL, (HiX S RGE AN Y
LA A B[R] R TR AE AR — S
W, MBRRE T et ir s i i, B
PRAFFEIL3R2,
VP19-VP2844 A I A5 & W %, 5 i B A
7 Y T VP28 FI VP19 E A S B3 328 1 X Xof M
A BRI R RO B AN SR R
— R AR R R, B X AN B R AT
TR U RS RIS
Witteveldt% 7R H 40 B 26 35 9 VP 19 Al
VP284li {b 8 1 5 MR RDRHE & Wil BUR & R, 1
MEVP19, VP28FIVP19-VP28 I IR 1 1 AH X A= 7
AR 0%. 61%F31%., VPI9OFIVP28IE & 1%
MR, PRIPFRTAL, wIReSEh TIR A vP2s
F1%) Ve T S B0l 7 FH VP28 A B I e B 1y —2F
Jha%F PR 3 I 2 fo e v QR 2 IF, 58—
HHEHE VP19, VP28, VP19-VP28IE A 1k}
B, 5 4 Haifk VP19, VP28, VP19-
VP2 [ H LI, 5 = HTET VP19, VP28,
VP19-VP28 I HY7K iz 17 h, VP19-VP2RIE &
HAETTR . TS, B3R XA T VP194]

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

B R BT T 25% . 17%H127%;  VP19-
VP28 A 4l 7E 1 IR A 6 5 A oy X F AR T
VP28 FHXT -4 3 40 B AR T 13% 7%, 11 i
SN T 7% R R R . G5 R R VP19FI
VP28 [ @ TR0 A RBO8 S, 8 I T S
B 8 5 [C R B IR RE AR AT e i W OR3P, IR G il
JH 0 BUAK M SV B A7 928 1 U0 g Ll B AK MY 7 AR T A
1 B BERCR o

ChoZEPYH & EC TR R (Macrobrachium rosenbergii)
HEAT FR S T S BOCRE SR g, A B WA S FL2-
VP(19+28) bt B £ T FL2-VP 198, FL2-VP287E 1
JIR 7 T B AT R0 i B T 23%118%, AT RE &
H T 40 A A% 3 RN 9 AR 1 SRR 5, TS R
P SR T o

PhEg5 R R, T Rie BES, £
W S 25 1 9% I AH BT B B O B 9 1 T
P X X AR A LR R, L 2 AT R 2100%,
Tl 3 8 PR B A ) D DR T BB O R T 2 bR 4
GO MECE RN, BRUE I A R T A RE, B
TRAFFE L 3R3,

2.3 ETFVPI9FVP28HIRNAT I AEWSSVE
BRI R I A

RNA T i J& WAERNA(dSRN A 519 5 511 4
S PR M SR S5 BRI TCERYY, AL SMERNAGE
ik 55 B0 B R AV A5 EL RN B X, T BH A A
[ 4 0 1% 5 3175 5 mRINA A fife S 41 7 i 1R 58
ST ROR | R S 1 R TR AR

20044F-, Robalino " g IR IE T 45 NLYNIE
Xof MR L PR 3 S A B P R 9 45 B AN [R] dsRNA,
X URE R XS WSSV . %58 & B 0 H HE
Y T RGO AREHESI Y — K, W LUK

http://www.scxuebao.cn
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874 Ko AR 44 %
#2 TREIFEA VP2 B UG HM WSSV E R IFE
Tab.2 Comparison of VP28 subunit vaccines against WSSV infection
RILHE HEAFIIEA K75 TRIE/% SCHR
expression host proteins form challenge way protection rate reference
KIGHE  E. coli ZiLITVP28E [ purified VP28 protein HJi  oral 77 [46]
KEFFE  E. coli 4k VP28 [ purified VP28 protein AR oral 100 [47]
i immersion 71
S injection 61
K E. coli ALK VP28 H  purified VP28 protein FIAR  oral 57 [40]
S injection 60
12 immersion 54
KGFFHE  E. coli 44k [frvP28  purified rVP28 protein 4 injection 100 [42]
KRIGHE  E. coli AR KMATIE  transgenic E. coli Y injection 60 [48]
KFFE  E. coli 4i{kVP28C, VP28NZE[ purified VP28C, VP28N protein AR oral 48,17 [49]
4 injection 30,8
KRIGHE  E. coli r-VP28%E [ r-VP28 protein R oral 65 [45]
4k r-VP28&E [ purified r-VP28 protein R oral 70
4fifkr-VP28+CS/TPP  purified rVP28+CS/TPP Ok oral 75
REFMIAFE B subnilis  ¥eIEFREFAFRMT  transgenic B. subrilis spore R oral 78 [50]
PR AR S ZE MM transgenic B. subtilis Ok oral 52
WE WA B. subnlis  FeIEFREFF A transgenic B. subtilis R oral 83 [51]
FIFHUFTE B, brevis AiL¥VP28ERH  purified VP28 protein FIAR  oral 80 [52]
R Baculovirus  FeIEFEFPRFE R transgenic Baculovirus ¥ injection 86 [53]
R oral 82 [54]
i immersion 75
WA R NVP28, rVP28-MLV R oral 72,74 [55]
Brevibacillus choshinensis
YeIREERE  Pichia pastoris  E/REERECVP28 P, pastorisr rVP28 HfR  oral 87 [39]
i silkworm chrysalis  HyNPV-VP 28-&4udfi HyNPV-VP 28-infected pupae i oral 94 [56]
IR ELAEREE  transgenic D. salina KR oral 59 [57]
Dunaliella salina
IR Anabaena HIER MR transgenic Anabaena Ik oral 68 [43]
MI3MER & M3 phage  BEAMISWEF A  recombinant M13 phage 4t injection 45 [44]
3 FREXKIVPA9+28)T # i & & HI WSSV F R
Tab.3 Comparison of VP19-VP28 subunit vaccines against WSSV infection
RILIIAE E ‘AR Uy LRI 1% paiN
expression host proteins form challenge way protection rate reference
KB E. coli VP19FIVP28/ &4  mixture of VP19 and VP28 Fik  oral 31 [37]
EeJREERE P pastories VP19FIVP28IEAY) mixture of VP19 and VP28 FIfie oral 72 [39]
KIGH#  E. coli VPI9RIVP28IR AW  mixture of VP19 and VP28 TES  injection 64 [40]
KWGHE  E. coli VP19FIVP28/ &4  mixture of VP19 and VP28 MRk oral 100 [59]
http://www.scxuebao.cn W E K= 2 /) sponsored by China Society of Fisheries
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dsRNAS PR REA OG0 1, 51— e RPN
B S A BORE o 20074F, Kim %5 E v [ B ) ER
ghpk b S 5 WSSV MG RE P . vp28KE FAH
F K BEdSRNAs, vp283Z 56 2H A1 % T BH M X FE
A, FFI R T53%, VB ZE DL i 5 K 4
dsRNASHEWE B {EWSSV, 20154, Jariyapong
I MINV-VLPs (Macrobrachium rosenbergii
nodavirus-like particles) & A4 22 T vp28 dsRNA,
BPENR G, SEH AR T FRPEXS IR, TECE;
Je AR AE 5 3o 44.5%, F W vp28-dsRNAS T 1)
G PR T AR I WSSV, AT $ 2 X 0 114
PSR

AL SHR A5 A AR 7 IR 2 11 B9 L CRNA
FER 3 B, e ok Ja 0 SCRNA S g 45 3% I 2R
FImRNASS &, BH 1E mRNABHBE B0 2 98 15 2
FI, AW WSSVIR Sl FI3G 5, MM 4 & 52 2k g
R B AE 35 % . Robalino®s 3 1o v B 4K WSSV
RIFERE R Hvpl9., vp28 RNAIKE F AURAPN,
Wi BRIk B 81%M185% - Sarathi
ZENE 1 11 iR vp28 dsSRNAF 5 ¥ KK T RNAT
DIE AR B BE T X R AR BT WSS VIR L, 25 5
7% TR vp28 dsSRNARE ik 2 68% i {171 3%

DARNA A FE il (4 92 ¥ 00 DR 4 38 0 T A 26
RIRYEE R, FIREZRNAYE M HEAEH TR R
il B L e SR B B, R 8 1] X 9 i DA 0
il B, BT, RNATHEARE R .
FHAGT ) RE A TR WSSVIER L 1 FBr 2 —

2.4 VP19F0VP28HIDNAE & B a5t

DNAJE B XOFR FE R TRE 58 1 ol A% PR P 1
S g 5 9 DA B D 3R TR AR A BROIR 1 B R R
DNAZLAR T, S Fhgl fi 32 40 MO, AT
B SR R IR PR, R = A R
B U

KrishnanZE " 13 RNATPLH € T fa 7 3k
AR A B DN AYEE T 286 1T 38R B 55 % R o (4 BRE 255 7
TERSEE, K5 vp28 L R i pCMV-VP28-LH# i
K & K RNA(long-hairpin RNA)ZEH , SR 5 13 5
BE XTURIE AT WSSVIEE S, 45 2R R 7
ROR T IR 75% Li%s 0 vp2 8 A o Big 3] 3R 3k
HARpVAXIH Y 1S, SR)G S FLANEEXT IR, 38
IR AT AR A, e St g R R,
5 2H B 6 R BT SR AR TR MEXT R, /ST
52.5%. SRIBEECvp28 . vp19FE K B I T B Ry

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

BhA RN, b EpVAXLOEA RiK#MAK, #i
% Z M AL DNAKEH], pVAXI1.0-VP 194 AH X} £
PR K25%, pVAX1.0-VP28L AHXF {4 K Ky
31.25%, pVAXI1.0-VP19-VP28ZH AHXF {141 % Ky
43.75%. 455 R K I DNASE 1 A BT WSS VI
PR, HpVAX1.0-VP19-VP28Z£ 1/ DNAYE
B P OR AP RS TR .

DL AF5E 3 DI DNASE 15 X PR 47 6 KR WSSV
RRYL A W FRORET 5 2 WSSV A 1
FHEG, DNAREHELAT B A LR 3 s (] F1 =5 11
R4 R AN, BRI DNA AT DL i 7 E AL 4
MEAAG BB FAE, DT AR B FF0% IR 4 32 95
JE ARG SR ] B L X 2 T A GE S DNAYE
30 e B S AE AE AN LA o, DA
WS —, AN, AR 5 R 2 DNAYE
W, XRRE S R A, vl L A
FEDNAJE 1 AXTARA Y, A R T8 H R
B Hl R T AR5 A

2.5 VPI19FIVP28XS R i {A 7E B i WSSV AR Y
NA

Chaivisuthangkura®s "> 30 vp 195 [A 38 i
PMAL-C2F ik 8 1& % ABL 21 KIn#F#i )5, 4ifk
A& R A, I AR 20 SR D
WSSV, g IR, BEA N HVPI9RIVP28E: 5Pk
BB HH— R b i R S 2Ry . T
TRy ERM G &, RN RIRE T H X WSSV
PR PR X IR R B SR E R . Ha%s ")
FI B (I VPLIOR BLIR, 2595 T 55 V4R 4
J 2R (VP28 LA, 43 Sl UE 52 1 3 7 ol 47 4 %
X R B R A R E I, A 2R 53 501 93.3% 1
83.3%, Li%Ehmadsim &, 1F15~22 °CIH AT
IRET, i HVP19-VP28#l & & 11 1 ML 7% ey it
(4 52 FC J5 B R 32 WSS VIR L J5 4 771 R fig 1k 2|
100%, 1H7E26 °CHYIREE T A1 H A 65%, 45
RRWIVP19-VP28Fl & 5 1% 1L 7T LA /) e
IFR A TG, BAAERZIRER R, B
TEHEARIEIRAS .

A RESE th T 2RSS & 00 s i B s,
FH 2240 0B E  OTSRER 1  RA E m UT A Y
P RE S A ot FTWSSV ., % T FH A BT
DA B e 0 2R HHRE b L BB R e, ]
PLER X VP(19+28) 1 i1 B A 2% A A i = B ok 4
= WSSV A IR %, (HIX R )7 vk Z Uik G k.

http://www.scxuebao.cn


http://www.scxuebao.cn

876 KorE ¥R

44 %

AALEOR | FRETIR B R RREITT, TR B IR
WSSWIRR i 7 2k — 2 B #R R MBI T A RE 1 2
X IR R FE MY B 2

3 GRS

ZE TR, NSRS R RE R L Al
SEAWAAER . RNATI AR . DNARE |
WM RO, #RAEHE = X R 5T WSS VIR L 1) g
F1, PR T R AT R

TESCG 2 B Be, RNAYETH . DNABEE . Xt
V7 7 A S5 V1 DR AP A5CR A L B 1 I B 28 1 Y
PRI scRE, B H TRNARE H AIDNAKE 7
TG, BURE W T B R EN Y, AR
B, T LLH TR 5T 2 4R T 7R B I B
HRIRFE] . T = A S 4 25 i AR TN e B
%5, WSSVEEH G ik 2450 A H . M
W X R AR ) AR AR — 45, Jia%E
W T R R R E R G, Hvp28KH 3 A
B, IR AR A 1 IR R AR AP X MR 4 32 WSSV
IR Y , BUE IR 25 S R0, B0 ) A A
D] W 988 10 X R A7 2R 24 0 68% . S0 10 1 A VY il e
vp2 83 [H i 3 4 W PN X R I TR, ) 1
T T G 00 R e B AR . T AR . o ATk
ABEIEVEY A LT, 45 R R IR vp28 KL [N i e
AE 8 15 9 T MR B HURG FEBE ), JF SE 22 X AR A
To o FH T2 DR T A A MR A R B AR
M, TR A, MARL, HEAA RN RE
TP, REIZGEFREMER-, X0l X} R
FBE 25 A AIE 19 B 36 4 118 i o & L, IR A
I FH EI T URFRE Pl

SE M

[1]  ARJEBE EIRFR, RbA. XHF A PELR & AE S H ez By

[0, £ AL, 2014, 26(9): 903-911.
YiQL, Wang L L, Song L S. White spot syndrome in
shrimp and its immunological prevention and control[J].
Chinese Bulletin of Life Sciences, 2014, 26(9): 903-
911(in Chinese).

[2] Flegel T W. Major viral diseases of the black tiger prawn
(Penaeus monodon) in Thailand[J]. World Journal of
Microbiology and Biotechnology, 1997, 13(4): 433-442.

[3]1] LoCEF,LeulH, Ho CH, et al. Detection of baculovirus
associated with white spot syndrome (WSBYV) in penaeid
shrimps using polymerase chain reaction[J]. Diseases of

http://www.scxuebao.cn

[4]

[10]

[11]

[12]

[13]

[14]

Aquatic Organisms, 1996, 25(1-2): 133-141.

Wang C H, Lo C F, Leu J H, et al. Purification and
genomic analysis of baculovirus associated with white
spot syndrome (WSBV) of Penaeus monodon[J].
Diseases of Aquatic Organisms, 1995, 23(3): 239-242.
Mayo M A. A summary of taxonomic changes recently
approved by ICTV[J]. Archives of Virology, 2002,
147(8): 1655-1656.

B, SRiR iR, TiE R, 55 AFDERER AR LS
FAHE(WSSV)XT FATHER R E0R PE[T]. A4 TR AR,
2017, 33(6): 946-956.

Yin R, Guo Y Y, Wei Z L, et al. Pathogenicity of white-
spot syndrome virus in Macrobrachium nipponensis via
different infection routes[J]. Chinese Journal of
Biotechnology, 2017, 33(6): 946-956(in Chinese).
Stentiford G D, Neil D M, Peeler E J, et al. Disease will
limit future food supply from the global crustacean
fishery and aquaculture sectors[J]. Journal of
Invertebrate Pathology, 2012, 110(2): 141-157.

FEST, VLUK, VERESR. XTUF I3RS AR B2 10 5 F
A T R I]. R B R A, 2005, 41(4): 42-44.
Fu L L, Shuai J B, Xu Z R. Recent advances in the
molecular biology of white spot syndrome virus of
prawns[J]. Chinese Journal of Veterinary Medicine,
2005, 41(4): 42-44(in Chinese).

Huang J J, Li F, Wu l J, et al. White spot syndrome virus
enters crayfish hematopoietic tissue cells via clathrin-
mediated endocytosis[J]. Virology, 2015, 486: 35-43.
Oakey H J, Smith C S. Complete genome sequence of a
white spot syndrome virus associated with a disease
incursion in Australia[J]. Aquaculture, 2018, 484: 152-
159.

Yang F, He J, Lin X H, et al. Complete genome
sequence of the shrimp white spot bacilliform virus[J].
Journal of Virology, 2001, 75(23): 11811-11820.

Tsai M F, Yu HT, Tzeng H F, et al. Identification and
characterization of a shrimp white spot syndrome virus
(WSSV) gene that encodes a novel chimeric polypeptide
of cellular-type thymidine kinase and thymidylate
kinase[J]. Virology, 2000, 277(1): 100-110.

Van Hulten M C W, Witteveldt J, Peters S, et al. The
white spot syndrome virus DNA genome sequence[J].
Virology, 2001, 286(1): 7-22.

Chai CY, YoonJ, Lee Y S, ef al. Analysis of the
complete nucleotide sequence of a white spot syndrome
virus isolated from pacific white shrimp[J]. Journal of

o E K= % 2 J»  sponsored by China Society of Fisheries


http://dx.doi.org/10.1023/a:1018580301578
http://dx.doi.org/10.1023/a:1018580301578
http://dx.doi.org/10.3354/dao025133
http://dx.doi.org/10.3354/dao025133
http://dx.doi.org/10.3354/dao023239
http://dx.doi.org/10.1007/s007050200039
http://dx.doi.org/10.13345/j.cjb.170005
http://dx.doi.org/10.13345/j.cjb.170005
http://dx.doi.org/10.13345/j.cjb.170005
http://dx.doi.org/10.1016/j.jip.2012.03.013
http://dx.doi.org/10.1016/j.jip.2012.03.013
http://dx.doi.org/10.3969/j.issn.0529-6005.2005.04.016
http://dx.doi.org/10.3969/j.issn.0529-6005.2005.04.016
http://dx.doi.org/10.1016/j.virol.2015.08.034
http://dx.doi.org/10.1016/j.aquaculture.2017.11.009
http://dx.doi.org/10.1128/jvi.75.23.11811-11820.2001
http://dx.doi.org/10.1006/viro.2000.0597
http://dx.doi.org/10.1006/viro.2001.1002
http://dx.doi.org/10.1007/s12275-013-3171-0
http://dx.doi.org/10.1023/a:1018580301578
http://dx.doi.org/10.1023/a:1018580301578
http://dx.doi.org/10.3354/dao025133
http://dx.doi.org/10.3354/dao025133
http://dx.doi.org/10.3354/dao023239
http://dx.doi.org/10.1007/s007050200039
http://dx.doi.org/10.13345/j.cjb.170005
http://dx.doi.org/10.13345/j.cjb.170005
http://dx.doi.org/10.13345/j.cjb.170005
http://dx.doi.org/10.1016/j.jip.2012.03.013
http://dx.doi.org/10.1016/j.jip.2012.03.013
http://dx.doi.org/10.3969/j.issn.0529-6005.2005.04.016
http://dx.doi.org/10.3969/j.issn.0529-6005.2005.04.016
http://dx.doi.org/10.1016/j.virol.2015.08.034
http://dx.doi.org/10.1016/j.aquaculture.2017.11.009
http://dx.doi.org/10.1128/jvi.75.23.11811-11820.2001
http://dx.doi.org/10.1006/viro.2000.0597
http://dx.doi.org/10.1006/viro.2001.1002
http://dx.doi.org/10.1007/s12275-013-3171-0
http://dx.doi.org/10.1023/a:1018580301578
http://dx.doi.org/10.1023/a:1018580301578
http://dx.doi.org/10.3354/dao025133
http://dx.doi.org/10.3354/dao025133
http://dx.doi.org/10.3354/dao023239
http://dx.doi.org/10.1007/s007050200039
http://dx.doi.org/10.13345/j.cjb.170005
http://dx.doi.org/10.13345/j.cjb.170005
http://dx.doi.org/10.13345/j.cjb.170005
http://dx.doi.org/10.1016/j.jip.2012.03.013
http://dx.doi.org/10.1016/j.jip.2012.03.013
http://dx.doi.org/10.3969/j.issn.0529-6005.2005.04.016
http://dx.doi.org/10.3969/j.issn.0529-6005.2005.04.016
http://dx.doi.org/10.1016/j.virol.2015.08.034
http://dx.doi.org/10.1016/j.aquaculture.2017.11.009
http://dx.doi.org/10.1128/jvi.75.23.11811-11820.2001
http://dx.doi.org/10.1006/viro.2000.0597
http://dx.doi.org/10.1006/viro.2001.1002
http://dx.doi.org/10.1007/s12275-013-3171-0
http://dx.doi.org/10.1023/a:1018580301578
http://dx.doi.org/10.1023/a:1018580301578
http://dx.doi.org/10.3354/dao025133
http://dx.doi.org/10.3354/dao025133
http://dx.doi.org/10.3354/dao023239
http://dx.doi.org/10.1007/s007050200039
http://dx.doi.org/10.13345/j.cjb.170005
http://dx.doi.org/10.13345/j.cjb.170005
http://dx.doi.org/10.13345/j.cjb.170005
http://dx.doi.org/10.1016/j.jip.2012.03.013
http://dx.doi.org/10.1016/j.jip.2012.03.013
http://dx.doi.org/10.3969/j.issn.0529-6005.2005.04.016
http://dx.doi.org/10.3969/j.issn.0529-6005.2005.04.016
http://dx.doi.org/10.1016/j.virol.2015.08.034
http://dx.doi.org/10.1016/j.aquaculture.2017.11.009
http://dx.doi.org/10.1128/jvi.75.23.11811-11820.2001
http://dx.doi.org/10.1006/viro.2000.0597
http://dx.doi.org/10.1006/viro.2001.1002
http://dx.doi.org/10.1007/s12275-013-3171-0
http://www.scxuebao.cn

54

BOOA, F: MIBELEA IR T RE A 11 VP19 ) VP28 I 5T E i 877

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

Microbiology (Seoul, Korea), 2013, 51(5): 695-699.
SR, PVEE, XK EE, £ 20164 H EHB 4> HIX ([ BT
SRR T AL R X A B e M LA (D). i il
2018, 40(4): 454-464.

Cai M, Sun X Y, Liu Q H, et al. Variation analysis of
highly variable regions of white spot syndrome virus
from partial areas of China in 2016[J]. Marine Fisheries,
2018, 40(4): 454-464(in Chinese).

Marks H, Van Duijse J J A, Zuidema D, et al. Fitness
and virulence of an ancestral White Spot Syndrome
Virus isolate from shrimp[J]. Virus Research, 2005,
110(1-2): 9-20.

SREA . IR E LR A ALN (WSS V)REA TS 141 )
J7 R IFAEBLD]. T B 5 R 5 =T I
fir, 2013.

Wu J J. The modes of entry into host cells and
proliferation of white spot syndrome virus (WSSV)[D].
Xiamen: Third Institute of Oceanography, MNR,
2013(in Chinese).

PR, SEGE, M. I A BEAR S AR R AR AL
WEFTHE RE[J]. HEPE/K =T 7L, 2008, 29(2): 118-125.

Xu H, Huang J, Yang G P. Advancements on proteomics
of white spot syndrome virus in shrimp[J]. Marine
Fisheries Research, 2008, 29(2): 118-125(in Chinese).
INEH. ARLEEIEHERH(WSSV) =M E E R HE A 1w
FI IR AL B ERI[D]. & pERE
BEmft LA e G 7T, 2012.

Sun Y M. Recombinant expression of three important
white spot syndrome virus (WSSV) envelope proteins
and their ability on disease control[D]. Qingdao: The
Institute of Oceanology, Chinese Academy of Sciences,
2012(in Chinese).

Sanchez-Paz A. White spot syndrome virus: an overview
on an emergent concern[J]. Veterinary Research, 2010,
41(6): 43.

Van Hulten M C W, Westenberg M, Goodall S D, et al.
Identification of two major virion protein genes of white
spot syndrome virus of shrimp[J]. Virology, 2000,
266(2): 227-236.

Zhou Q, Xu L M, Li H, et al. Four major envelope
proteins of white spot syndrome virus bind to form a
complex[J]. Journal of Virology, 2009, 83(9): 4709-
4712.

LiZ C,XuL M, LiF, et al. Analysis of white spot
syndrome virus envelope protein complexome by two-

dimensional blue native/SDS PAGE combined with

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(311

[32]

mass spectrometry[J]. Archives of Virology, 2011,
156(7): 1125-1135.

Van Hulten M C W, Reijns M, Vermeesch A M G, et al.
Identification of VP19 and VP15 of white spot syndrome
virus (WSSV) and glycosylation status of the WSSV
major structural proteins[J]. Journal of General Virology,
2002, 83(1): 257-265.

LA FE, HOOR, RIS, 55 IR E BESE & LR 3 5
HREE VP19 B 5 [ B0 A ) 26 B FLsg Bz [0, Hh LK
I, 2009, 16(1): 69-74.

Jiang Y S, Zhan W B, Cheng S F, et al. Production of
monoclonal antibody against WSSV VP 19 and VP 19
location[J]. Journal of Fishery Sciences of China, 2009,
16(1): 69-74(in Chinese).

XUPSER, s 6, UM, 2. WSSV L2 1 Wil 1 Ik B 1)
R[], H EKF=REE, 2004, 11(6): 531-536.

Liu Q H, Huang J, Jia P Q, et al. 1dentification of peptide
with protease activity from white spot syndrome virus
(WSSV)[J]. Journal of Fishery Sciences of China, 2004,
11(6): 531-536(in Chinese).

Chang Y S, Liu W J, Lee C C, et al. A 3D model of the
membrane protein complex formed by the white spot
syndrome virus structural proteins[J]. Plos One, 2010,
5(5): e10718.

ERET. FLGNEITIF 5 WSSV I2 JL il 56 ) 41 il 5 2 [
THREZ AT [D]. 7 & th E#E R, 2014,

Wang X W. Functional analysis of the cells and the gene
related with WSSV infection in Litopenaeus
vannamei[D]. Qingdao: Ocean University of China,
2014(in Chinese).

YiGH, Wang ZM, Qi Y P, et al. Vp28 of shrimp white
spot syndrome virus is involved in the attachment and
penetration into shrimp cells[J]. Journal of Biochemistry
and Molecular Biology, 2004, 37(6): 726-734.

Zhang H D, Kolb F A, Brondani V, ef al. Human Dicer
preferentially cleaves dsRNAs at their termini without a
requirement for ATP[J]. The EMBO Journal, 2002,
21(21): 5875-5885.

Rout N, Kumar S, Jaganmohan S, ef al. DNA vaccines
encoding viral envelope proteins confer protective
immunity against WSSV in black tiger shrimp[J].
Vaccine, 2007, 25(15): 2778-2786.

FEAE, B, W, & R AL S IR R
BT 0T 2 Bl AR AR RFAE [T ]. WAL AR LR, 2011,
50(9): 1851-1854.

Wang Z W, Huang J H, Yang Q B, ef al. Characteristics

http://www.scxuebao.cn


http://dx.doi.org/10.1007/s12275-013-3171-0
http://dx.doi.org/10.3969/j.issn.1004-2490.2018.04.008
http://dx.doi.org/10.3969/j.issn.1004-2490.2018.04.008
http://dx.doi.org/10.1016/j.virusres.2005.01.002
http://dx.doi.org/10.3969/j.issn.1000-7075.2008.02.018
http://dx.doi.org/10.3969/j.issn.1000-7075.2008.02.018
http://dx.doi.org/10.3969/j.issn.1000-7075.2008.02.018
http://dx.doi.org/10.1051/vetres/2010015
http://dx.doi.org/10.1006/viro.1999.0088
http://dx.doi.org/10.1128/jvi.02360-08
http://dx.doi.org/10.1007/s00705-011-0954-7
http://dx.doi.org/10.1099/0022-1317-83-1-257
http://dx.doi.org/10.3321/j.issn:1005-8737.2009.01.010
http://dx.doi.org/10.3321/j.issn:1005-8737.2009.01.010
http://dx.doi.org/10.3321/j.issn:1005-8737.2009.01.010
http://dx.doi.org/10.3321/j.issn:1005-8737.2004.06.008
http://dx.doi.org/10.3321/j.issn:1005-8737.2004.06.008
http://dx.doi.org/10.1371/journal.pone.0010718
http://dx.doi.org/10.5483/bmbrep.2004.37.6.726
http://dx.doi.org/10.5483/bmbrep.2004.37.6.726
http://dx.doi.org/10.1093/emboj/cdf582
http://dx.doi.org/10.1016/j.vaccine.2006.12.056
http://dx.doi.org/10.3969/j.issn.0439-8114.2011.09.038
http://dx.doi.org/10.1007/s12275-013-3171-0
http://dx.doi.org/10.3969/j.issn.1004-2490.2018.04.008
http://dx.doi.org/10.3969/j.issn.1004-2490.2018.04.008
http://dx.doi.org/10.1016/j.virusres.2005.01.002
http://dx.doi.org/10.3969/j.issn.1000-7075.2008.02.018
http://dx.doi.org/10.3969/j.issn.1000-7075.2008.02.018
http://dx.doi.org/10.3969/j.issn.1000-7075.2008.02.018
http://dx.doi.org/10.1051/vetres/2010015
http://dx.doi.org/10.1006/viro.1999.0088
http://dx.doi.org/10.1128/jvi.02360-08
http://dx.doi.org/10.1007/s00705-011-0954-7
http://dx.doi.org/10.1099/0022-1317-83-1-257
http://dx.doi.org/10.3321/j.issn:1005-8737.2009.01.010
http://dx.doi.org/10.3321/j.issn:1005-8737.2009.01.010
http://dx.doi.org/10.3321/j.issn:1005-8737.2009.01.010
http://dx.doi.org/10.3321/j.issn:1005-8737.2004.06.008
http://dx.doi.org/10.3321/j.issn:1005-8737.2004.06.008
http://dx.doi.org/10.1371/journal.pone.0010718
http://dx.doi.org/10.5483/bmbrep.2004.37.6.726
http://dx.doi.org/10.5483/bmbrep.2004.37.6.726
http://dx.doi.org/10.1093/emboj/cdf582
http://dx.doi.org/10.1016/j.vaccine.2006.12.056
http://dx.doi.org/10.3969/j.issn.0439-8114.2011.09.038
http://dx.doi.org/10.1007/s12275-013-3171-0
http://dx.doi.org/10.3969/j.issn.1004-2490.2018.04.008
http://dx.doi.org/10.3969/j.issn.1004-2490.2018.04.008
http://dx.doi.org/10.1016/j.virusres.2005.01.002
http://dx.doi.org/10.3969/j.issn.1000-7075.2008.02.018
http://dx.doi.org/10.3969/j.issn.1000-7075.2008.02.018
http://dx.doi.org/10.3969/j.issn.1000-7075.2008.02.018
http://dx.doi.org/10.1051/vetres/2010015
http://dx.doi.org/10.1006/viro.1999.0088
http://dx.doi.org/10.1128/jvi.02360-08
http://dx.doi.org/10.1007/s00705-011-0954-7
http://dx.doi.org/10.1099/0022-1317-83-1-257
http://dx.doi.org/10.3321/j.issn:1005-8737.2009.01.010
http://dx.doi.org/10.3321/j.issn:1005-8737.2009.01.010
http://dx.doi.org/10.3321/j.issn:1005-8737.2009.01.010
http://dx.doi.org/10.3321/j.issn:1005-8737.2004.06.008
http://dx.doi.org/10.3321/j.issn:1005-8737.2004.06.008
http://dx.doi.org/10.1371/journal.pone.0010718
http://dx.doi.org/10.5483/bmbrep.2004.37.6.726
http://dx.doi.org/10.5483/bmbrep.2004.37.6.726
http://dx.doi.org/10.1093/emboj/cdf582
http://dx.doi.org/10.1016/j.vaccine.2006.12.056
http://dx.doi.org/10.3969/j.issn.0439-8114.2011.09.038
http://dx.doi.org/10.1007/s12275-013-3171-0
http://dx.doi.org/10.3969/j.issn.1004-2490.2018.04.008
http://dx.doi.org/10.3969/j.issn.1004-2490.2018.04.008
http://dx.doi.org/10.1016/j.virusres.2005.01.002
http://dx.doi.org/10.3969/j.issn.1000-7075.2008.02.018
http://dx.doi.org/10.3969/j.issn.1000-7075.2008.02.018
http://dx.doi.org/10.3969/j.issn.1000-7075.2008.02.018
http://dx.doi.org/10.1051/vetres/2010015
http://dx.doi.org/10.1006/viro.1999.0088
http://dx.doi.org/10.1128/jvi.02360-08
http://dx.doi.org/10.1007/s00705-011-0954-7
http://dx.doi.org/10.1099/0022-1317-83-1-257
http://dx.doi.org/10.3321/j.issn:1005-8737.2009.01.010
http://dx.doi.org/10.3321/j.issn:1005-8737.2009.01.010
http://dx.doi.org/10.3321/j.issn:1005-8737.2009.01.010
http://dx.doi.org/10.3321/j.issn:1005-8737.2004.06.008
http://dx.doi.org/10.3321/j.issn:1005-8737.2004.06.008
http://dx.doi.org/10.1371/journal.pone.0010718
http://dx.doi.org/10.5483/bmbrep.2004.37.6.726
http://dx.doi.org/10.5483/bmbrep.2004.37.6.726
http://dx.doi.org/10.1093/emboj/cdf582
http://dx.doi.org/10.1016/j.vaccine.2006.12.056
http://dx.doi.org/10.3969/j.issn.0439-8114.2011.09.038
http://www.scxuebao.cn

878

Ko AR

44 %

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

of immuno-enzymes of Penaeus monodon infected with
white spot syndrome virus[J]. Hubei Agricultural
Sciences, 2011, 50(9): 1851-1854(in Chinese).

Mg, DR AG, DR, A5 op B2 I 4 i R 3
PR BT T HE D). YL TE /K P2 RHE, 2017(5): 36-39.
YeJ S, Yan B L, Wang X Q, ef al. Advances in research
on the effect of Chinese herbal medicine preparation on
shrimp immunity[J]. Jiangxi Fishery Science and
Technology, 2017(5): 36-39(in Chinese).

LuY N, LiuJ J, Jin L J, et al. Passive protection of
shrimp against white spot syndrome virus (WSSV) using
specific antibody from egg yolk of chickens immunized
with inactivated virus or a WSSV-DNA vaccine[J]. Fish
& Shellfish Immunology, 2008, 25(5): 604-610.

Akhila D S, Mani M K, Rai P, et al. Antisense RNA
mediated protection from white spot syndrome virus
(WSSV) infection in Pacific white shrimp Litopenaeus
vannamei[J]. Aquaculture, 2015, 435: 306-309.

Thomas A, Sudheer N S, Viswanathan K, et al.
Immunogenicity and protective efficacy of a major white
spot syndrome virus (WSSV) envelope protein VP24
expressed in Escherichia coli against WSSV[J]. Journal
of Invertebrate Pathology, 2014, 123: 17-24.

Witteveldt J, Vlak J M, Van Hulten M C W. Protection
of Penaeus monodon against white spot syndrome virus
using a WSSV subunit vaccine[J]. Fish & Shellfish
Immunology, 2004, 16(5): 571-579.

SUBZE, Wi/, AREEST, &5 IR B BESE &R #
FRER VP19 Rl 2208 e Heos 23 LA 0],
R, 2006, 21(6): 585-588.

Jia QJ, Meng X L, Xu J P, et al. Expression of envelope
protein VP19 of Penaeus monodon WSSV in E. coli and
the effect against WSSV[J]. Virologica Sinica, 2006,
21(6): 585-588(in Chinese).

Jha R K, Xu Z R, Shen J, et al. The efficacy of
recombinant vaccines against white spot syndrome virus
in Procambarus clarkii[J]. Immunology Letters, 2006,
105(1): 68-76.

Jha R K, Xu Z R, Bai S J, et al. Protection of
Procambarus clarkii against white spot syndrome virus
using recombinant oral vaccine expressed in Pichia
pastoris[J]. Fish & Shellfish Immunology, 2007, 22(4):
295-307.

Ha Y M, Kim Y I, Kim K H, et al. Neutralization of
white spot syndrome virus (WSSV) for Penaeus

chinensis by antiserum raised against recombinant

http://www.scxuebao.cn

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

(511

VP19[J]. Journal of Environmental Biology, 2008, 29(4):
513-517.

Yang J Y, Chang C I, Liu K F, ef al. Viral resistance and
immune responses of the shrimp Litopenaeus vannamei
vaccinated by two WSSV structural proteins[J].
Immunology Letters, 2012, 148(1): 41-48.

Jia X H, Zhang C L, Shi D J, et al. Oral administration of
Anabaena-expressed VP28 for both drug and food
against white spot syndrome virus in shrimp[J]. Journal
of Applied Phycology, 2016, 28(2): 1001-1009.
Solis-Lucero G, Manoutcharian K, Hernandez-Lopez J,
et al. Injected phage-displayed- VP28 vaccine reduces
shrimp Litopenaeus vannamei mortality by white spot
syndrome virus infection[J]. Fish & Shellfish
Immunology, 2016, 55: 401-406.

Taju G, Kumar D V, Majeed S A, et al. Delivery of viral
recombinant VP28 protein using chitosan
tripolyphosphate nanoparticles to protect the whiteleg
shrimp, Litopenaeus vannamei from white spot
syndrome virus infection[J]. International Journal of
Biological Macromolecules, 2018, 107: 1131-1141.
Witteveldt J, Cifuentes C C, Vlak J M, et al. Protection
of Penaeus monodon against white spot syndrome virus
by oral vaccination[J]. Journal of Virology, 2004, 78(4):
2057-2061.

Robalino J, Browdy C L, Prior S, ef al. Induction of
antiviral immunity by double-stranded RNA in a marine
invertebrate[J]. Journal of Virology, 2004, 78(19):
10442-10448.

Sun Y M, Li F H, Chi Y H, et al. Enhanced resistance of
marine shrimp Exopalamon carincauda Holthuis to
WSSV by injecting live VP28-recombinant bacteria[J].
Acta Oceanologica Sinica, 2013, 32(2): 52-58.

Qiu Z G, Liu Q H, Huang J. Efficiency of two fragments
of VP28 against white spot syndrome virus in
Litopenaeus vannameilJ]. Aquaculture, 2012, 338-34: 2-
12.

FuL L, Li WF, DuH H, ef al. Oral vaccination with
envelope protein VP28 against white spot syndrome
virus in Procambarus clarkii using Bacillus subtilis as
delivery vehicles[J]. Letters in Applied Microbiology,
2008, 46(5): 581-586.

Fu L L, Shuai J B, Xu Z R, et al. Immune responses of
Fenneropenaeus chinensis against white spot syndrome
virus after oral delivery of VP28 using Bacillus subtilis
as vehicles[J]. Fish & Shellfish Immunology, 2010,

o E K= % 2 J»  sponsored by China Society of Fisheries


http://dx.doi.org/10.3969/j.issn.0439-8114.2011.09.038
http://dx.doi.org/10.3969/j.issn.0439-8114.2011.09.038
http://dx.doi.org/10.3969/j.issn.1006-3188.2017.05.017
http://dx.doi.org/10.3969/j.issn.1006-3188.2017.05.017
http://dx.doi.org/10.3969/j.issn.1006-3188.2017.05.017
http://dx.doi.org/10.1016/j.fsi.2008.08.010
http://dx.doi.org/10.1016/j.fsi.2008.08.010
http://dx.doi.org/10.1016/j.aquaculture.2014.10.005
http://dx.doi.org/10.1016/j.jip.2014.08.004
http://dx.doi.org/10.1016/j.jip.2014.08.004
http://dx.doi.org/10.1016/j.fsi.2003.09.006
http://dx.doi.org/10.1016/j.fsi.2003.09.006
http://dx.doi.org/10.1016/j.imlet.2006.01.004
http://dx.doi.org/10.1016/j.fsi.2006.04.006
http://dx.doi.org/10.1016/j.imlet.2012.08.004
http://dx.doi.org/10.1007/s10811-015-0607-4
http://dx.doi.org/10.1007/s10811-015-0607-4
http://dx.doi.org/10.1016/j.fsi.2016.05.027
http://dx.doi.org/10.1016/j.fsi.2016.05.027
http://dx.doi.org/10.1016/j.ijbiomac.2017.09.094
http://dx.doi.org/10.1016/j.ijbiomac.2017.09.094
http://dx.doi.org/10.1128/jvi.78.4.2057-2061.2004
http://dx.doi.org/10.1128/jvi.78.19.10442-10448.2004
http://dx.doi.org/10.1007/s13131-013-0261-0
http://dx.doi.org/10.1016/j.aquaculture.2011.12.028
http://dx.doi.org/10.1111/j.1472-765x.2008.02355.x
http://dx.doi.org/10.1016/j.fsi.2009.09.016
http://dx.doi.org/10.3969/j.issn.0439-8114.2011.09.038
http://dx.doi.org/10.3969/j.issn.0439-8114.2011.09.038
http://dx.doi.org/10.3969/j.issn.1006-3188.2017.05.017
http://dx.doi.org/10.3969/j.issn.1006-3188.2017.05.017
http://dx.doi.org/10.3969/j.issn.1006-3188.2017.05.017
http://dx.doi.org/10.1016/j.fsi.2008.08.010
http://dx.doi.org/10.1016/j.fsi.2008.08.010
http://dx.doi.org/10.1016/j.aquaculture.2014.10.005
http://dx.doi.org/10.1016/j.jip.2014.08.004
http://dx.doi.org/10.1016/j.jip.2014.08.004
http://dx.doi.org/10.1016/j.fsi.2003.09.006
http://dx.doi.org/10.1016/j.fsi.2003.09.006
http://dx.doi.org/10.1016/j.imlet.2006.01.004
http://dx.doi.org/10.1016/j.fsi.2006.04.006
http://dx.doi.org/10.1016/j.imlet.2012.08.004
http://dx.doi.org/10.1007/s10811-015-0607-4
http://dx.doi.org/10.1007/s10811-015-0607-4
http://dx.doi.org/10.1016/j.fsi.2016.05.027
http://dx.doi.org/10.1016/j.fsi.2016.05.027
http://dx.doi.org/10.1016/j.ijbiomac.2017.09.094
http://dx.doi.org/10.1016/j.ijbiomac.2017.09.094
http://dx.doi.org/10.1128/jvi.78.4.2057-2061.2004
http://dx.doi.org/10.1128/jvi.78.19.10442-10448.2004
http://dx.doi.org/10.1007/s13131-013-0261-0
http://dx.doi.org/10.1016/j.aquaculture.2011.12.028
http://dx.doi.org/10.1111/j.1472-765x.2008.02355.x
http://dx.doi.org/10.1016/j.fsi.2009.09.016
http://dx.doi.org/10.3969/j.issn.0439-8114.2011.09.038
http://dx.doi.org/10.3969/j.issn.0439-8114.2011.09.038
http://dx.doi.org/10.3969/j.issn.1006-3188.2017.05.017
http://dx.doi.org/10.3969/j.issn.1006-3188.2017.05.017
http://dx.doi.org/10.3969/j.issn.1006-3188.2017.05.017
http://dx.doi.org/10.1016/j.fsi.2008.08.010
http://dx.doi.org/10.1016/j.fsi.2008.08.010
http://dx.doi.org/10.1016/j.aquaculture.2014.10.005
http://dx.doi.org/10.1016/j.jip.2014.08.004
http://dx.doi.org/10.1016/j.jip.2014.08.004
http://dx.doi.org/10.1016/j.fsi.2003.09.006
http://dx.doi.org/10.1016/j.fsi.2003.09.006
http://dx.doi.org/10.1016/j.imlet.2006.01.004
http://dx.doi.org/10.1016/j.fsi.2006.04.006
http://dx.doi.org/10.1016/j.imlet.2012.08.004
http://dx.doi.org/10.1007/s10811-015-0607-4
http://dx.doi.org/10.1007/s10811-015-0607-4
http://dx.doi.org/10.1016/j.fsi.2016.05.027
http://dx.doi.org/10.1016/j.fsi.2016.05.027
http://dx.doi.org/10.1016/j.ijbiomac.2017.09.094
http://dx.doi.org/10.1016/j.ijbiomac.2017.09.094
http://dx.doi.org/10.1128/jvi.78.4.2057-2061.2004
http://dx.doi.org/10.1128/jvi.78.19.10442-10448.2004
http://dx.doi.org/10.1007/s13131-013-0261-0
http://dx.doi.org/10.1016/j.aquaculture.2011.12.028
http://dx.doi.org/10.1111/j.1472-765x.2008.02355.x
http://dx.doi.org/10.1016/j.fsi.2009.09.016
http://dx.doi.org/10.3969/j.issn.0439-8114.2011.09.038
http://dx.doi.org/10.3969/j.issn.0439-8114.2011.09.038
http://dx.doi.org/10.3969/j.issn.1006-3188.2017.05.017
http://dx.doi.org/10.3969/j.issn.1006-3188.2017.05.017
http://dx.doi.org/10.3969/j.issn.1006-3188.2017.05.017
http://dx.doi.org/10.1016/j.fsi.2008.08.010
http://dx.doi.org/10.1016/j.fsi.2008.08.010
http://dx.doi.org/10.1016/j.aquaculture.2014.10.005
http://dx.doi.org/10.1016/j.jip.2014.08.004
http://dx.doi.org/10.1016/j.jip.2014.08.004
http://dx.doi.org/10.1016/j.fsi.2003.09.006
http://dx.doi.org/10.1016/j.fsi.2003.09.006
http://dx.doi.org/10.1016/j.imlet.2006.01.004
http://dx.doi.org/10.1016/j.fsi.2006.04.006
http://dx.doi.org/10.1016/j.imlet.2012.08.004
http://dx.doi.org/10.1007/s10811-015-0607-4
http://dx.doi.org/10.1007/s10811-015-0607-4
http://dx.doi.org/10.1016/j.fsi.2016.05.027
http://dx.doi.org/10.1016/j.fsi.2016.05.027
http://dx.doi.org/10.1016/j.ijbiomac.2017.09.094
http://dx.doi.org/10.1016/j.ijbiomac.2017.09.094
http://dx.doi.org/10.1128/jvi.78.4.2057-2061.2004
http://dx.doi.org/10.1128/jvi.78.19.10442-10448.2004
http://dx.doi.org/10.1007/s13131-013-0261-0
http://dx.doi.org/10.1016/j.aquaculture.2011.12.028
http://dx.doi.org/10.1111/j.1472-765x.2008.02355.x
http://dx.doi.org/10.1016/j.fsi.2009.09.016
http://www.scxuebao.cn

54

BOOA, F: MIBELEA IR T RE A 11 VP19 ) VP28 I 5T E i 879

[52]

[53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

28(1): 49-55.

Caipang C M A, Verjan N, Ooi E L, ef al. Enhanced
survival of shrimp, Penaeus (Marsupenaeus) japonicus
from white spot syndrome disease after oral
administration of recombinant VP28 expressed in
Brevibacillus brevis[J]. Fish & Shellfish Immunology,
2008, 25(3): 315-320.

Musthaq S S, Madhan S, Sahul Hameed A S, ef al.
Localization of VP28 on the baculovirus envelope and
its immunogenicity against white spot syndrome virus in
Penaeus monodon[J]. Virology, 2009, 391(2): 315-324.
Musthaq S S, Kwang J, Boudinot P. Oral Vaccination of
baculovirus-expressed VP28 displays enhanced
protection against white spot syndrome virus in Penaeus
monodon[J]. PLoS One, 2011, 6(11): 26428.

Mavichak R, Takano T, Kondo H, et al. The effect of
liposome- coated recombinant protein VP28 against
white spot syndrome virus in Kuruma shrimp,
Marsupenaeus japonicus[J]. Journal of Fish Diseases,
2010, 33(1): 69-74.

Wei K Q, Yang J X. Histological alterations and immune
response in the crayfish Procambarus clarkii given
rVP28-incorporated diets[J]. Fish & Shellfish
Immunology, 2011, 31(6): 1122-1128.

Feng S Y, Feng W P, Zhao L, et al. Preparation of
transgenic Dunaliella salina for immunization against
white spot syndrome virus in crayfish[J]. Archives of
Virology, 2014, 159(3): 519-525.

Cho H, Park N H, Jang Y, et al. Fusion of flagellin 2
with bivalent white spot syndrome virus vaccine
increases survival in freshwater shrimp[J]. Journal of
Invertebrate Pathology, 2017, 144: 97-105.

21 8RR A BELR A R B (WSS V) B [Klvp 19,
vp28IK LR . RlE 2IE T R BTAA ¥ ) 5 [D]. 30
DK, 2004,

Li H X. Cloning, fusion expression of envelope protein
genes vp19 and vp28 of shrimp white spot syndrome
virus, and preparation of neutralizing antibody[D].
Wuhan: Wuhan University, 2004(in Chinese).

Hannon GJ. RNA interference[J]. Nature, 2002,
418(6894): 244-251.

HKZR, 4278, IR, RNATF YR IR FC it R [1]. 3L
KL 5677, 2015, 26(6): 1254-1256.

Zhang T, Cai Y, Zhai B Z. Progress on RNA
interference[J]. Modern Diagnosis and Treatment, 2015,

26(6): 1254-1256(in Chinese).

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

(711

Kim C S, Kosuke Z, Nam Y K, ef al. Protection of
shrimp (Penaeus chinensis) against white spot syndrome
virus (WSSV) challenge by double-stranded RNA[J].
Fish & Shellfish Immunology, 2007, 23(1): 242-246.
Jariyapong P, Chotwiwatthanakun C, Direkbusarakom S,
et al. Delivery of double stranded RNA by
Macrobrachium rosenbergii nodavirus-like particles to
protect shrimp from white spot syndrome virus[J].
Aquaculture, 2015, 435: 86-91.

Robalino J, Bartlett T, Shepard E, et al. Double-stranded
RNA induces sequence-specific antiviral silencing in
addition to nonspecific immunity in a marine shrimp:
convergence of RNA interference and innate immunity
in the invertebrate antiviral response?[J]. Journal of
Virology, 2005, 79(21): 13561-13571.

Sarathi M, Simon M C, Venkatesan C, et al. Oral
administration of bacterially expressed VP28 dsRNA to
protect Penaeus monodon from white spot syndrome
virus[J]. Marine Biotechnology(New York, N.Y.), 2008,
10(3): 242-249.

Shu L, Li C R, Zhang X B. The role of shrimp miR-965
in virus infection[J]. Fish & Shellfish Immunology,
2016, 54: 427-434.

Krishnan P, Babu P G, Saravanan S, et al. DNA
constructs expressing long-hairpin RNA (IhRNA) protect
Penaeus monodon against white spot syndrome virus[J].
Vaccine, 2009, 27(29): 3849-3855.

Li X, Liu Q H, Hou L, et al. Effect of VP28 DNA
vaccine on white spot syndrome virus in Litopenaeus
vannamei[J]. Aquaculture International, 2010, 18(6):
1035-1044.

TR, B, XU B S AE 55 2 T 0 M O A g
PRY AR FL[I]. A SeAT 2 5T, 2015, 25(1): 5-8.
Zhang N, Liu X. Research on immune protection of
white spot syndrome virus surface antigen gene[J].
Journal of Inspection and Quarantine, 2015, 25(1): 5-8(in
Chinese).

Chowdhury L M, Gireesh-Babu P, Pavan-Kumar A, et
al. First report on vertical transmission of a plasmid
DNA in freshwater prawn, Macrobrachium
rosenbergii[J]. Journal of Invertebrate Pathology, 2014,
121: 24-27.

Pathan M, Gireesh-Babu P, Pavan-Kumar A, et al. In
vivo therapeutic efficacy of recombinant Penaeus
monodon antiviral protein (rPmAV) administered in

three different forms to WSSV infected Penaeus

http://www.scxuebao.cn


http://dx.doi.org/10.1016/j.fsi.2008.04.012
http://dx.doi.org/10.1016/j.virol.2009.06.017
http://dx.doi.org/10.1371/journal.pone.0026428
http://dx.doi.org/10.1111/j.1365-2761.2009.01090.x
http://dx.doi.org/10.1016/j.fsi.2011.10.002
http://dx.doi.org/10.1016/j.fsi.2011.10.002
http://dx.doi.org/10.1007/s00705-013-1856-7
http://dx.doi.org/10.1007/s00705-013-1856-7
http://dx.doi.org/10.1016/j.jip.2017.02.004
http://dx.doi.org/10.1016/j.jip.2017.02.004
http://dx.doi.org/10.1038/418244a
http://dx.doi.org/10.1016/j.fsi.2006.10.012
http://dx.doi.org/10.1016/j.aquaculture.2014.09.034
http://dx.doi.org/10.1128/JVI.79.21.13561-13571.2005
http://dx.doi.org/10.1128/JVI.79.21.13561-13571.2005
http://dx.doi.org/10.1007/s10126-007-9057-6
http://dx.doi.org/10.1016/j.fsi.2016.04.129
http://dx.doi.org/10.1016/j.vaccine.2009.04.011
http://dx.doi.org/10.1007/s10499-010-9321-z
http://dx.doi.org/10.3969/j.issn.1674-5354.2015.01.002
http://dx.doi.org/10.3969/j.issn.1674-5354.2015.01.002
http://dx.doi.org/10.1016/j.jip.2014.06.001
http://dx.doi.org/10.1016/j.fsi.2008.04.012
http://dx.doi.org/10.1016/j.virol.2009.06.017
http://dx.doi.org/10.1371/journal.pone.0026428
http://dx.doi.org/10.1111/j.1365-2761.2009.01090.x
http://dx.doi.org/10.1016/j.fsi.2011.10.002
http://dx.doi.org/10.1016/j.fsi.2011.10.002
http://dx.doi.org/10.1007/s00705-013-1856-7
http://dx.doi.org/10.1007/s00705-013-1856-7
http://dx.doi.org/10.1016/j.jip.2017.02.004
http://dx.doi.org/10.1016/j.jip.2017.02.004
http://dx.doi.org/10.1038/418244a
http://dx.doi.org/10.1016/j.fsi.2006.10.012
http://dx.doi.org/10.1016/j.aquaculture.2014.09.034
http://dx.doi.org/10.1128/JVI.79.21.13561-13571.2005
http://dx.doi.org/10.1128/JVI.79.21.13561-13571.2005
http://dx.doi.org/10.1007/s10126-007-9057-6
http://dx.doi.org/10.1016/j.fsi.2016.04.129
http://dx.doi.org/10.1016/j.vaccine.2009.04.011
http://dx.doi.org/10.1007/s10499-010-9321-z
http://dx.doi.org/10.3969/j.issn.1674-5354.2015.01.002
http://dx.doi.org/10.3969/j.issn.1674-5354.2015.01.002
http://dx.doi.org/10.1016/j.jip.2014.06.001
http://dx.doi.org/10.1016/j.fsi.2008.04.012
http://dx.doi.org/10.1016/j.virol.2009.06.017
http://dx.doi.org/10.1371/journal.pone.0026428
http://dx.doi.org/10.1111/j.1365-2761.2009.01090.x
http://dx.doi.org/10.1016/j.fsi.2011.10.002
http://dx.doi.org/10.1016/j.fsi.2011.10.002
http://dx.doi.org/10.1007/s00705-013-1856-7
http://dx.doi.org/10.1007/s00705-013-1856-7
http://dx.doi.org/10.1016/j.jip.2017.02.004
http://dx.doi.org/10.1016/j.jip.2017.02.004
http://dx.doi.org/10.1038/418244a
http://dx.doi.org/10.1016/j.fsi.2006.10.012
http://dx.doi.org/10.1016/j.aquaculture.2014.09.034
http://dx.doi.org/10.1128/JVI.79.21.13561-13571.2005
http://dx.doi.org/10.1128/JVI.79.21.13561-13571.2005
http://dx.doi.org/10.1007/s10126-007-9057-6
http://dx.doi.org/10.1016/j.fsi.2016.04.129
http://dx.doi.org/10.1016/j.vaccine.2009.04.011
http://dx.doi.org/10.1007/s10499-010-9321-z
http://dx.doi.org/10.3969/j.issn.1674-5354.2015.01.002
http://dx.doi.org/10.3969/j.issn.1674-5354.2015.01.002
http://dx.doi.org/10.1016/j.jip.2014.06.001
http://dx.doi.org/10.1016/j.fsi.2008.04.012
http://dx.doi.org/10.1016/j.virol.2009.06.017
http://dx.doi.org/10.1371/journal.pone.0026428
http://dx.doi.org/10.1111/j.1365-2761.2009.01090.x
http://dx.doi.org/10.1016/j.fsi.2011.10.002
http://dx.doi.org/10.1016/j.fsi.2011.10.002
http://dx.doi.org/10.1007/s00705-013-1856-7
http://dx.doi.org/10.1007/s00705-013-1856-7
http://dx.doi.org/10.1016/j.jip.2017.02.004
http://dx.doi.org/10.1016/j.jip.2017.02.004
http://dx.doi.org/10.1038/418244a
http://dx.doi.org/10.1016/j.fsi.2006.10.012
http://dx.doi.org/10.1016/j.aquaculture.2014.09.034
http://dx.doi.org/10.1128/JVI.79.21.13561-13571.2005
http://dx.doi.org/10.1128/JVI.79.21.13561-13571.2005
http://dx.doi.org/10.1007/s10126-007-9057-6
http://dx.doi.org/10.1016/j.fsi.2016.04.129
http://dx.doi.org/10.1016/j.vaccine.2009.04.011
http://dx.doi.org/10.1007/s10499-010-9321-z
http://dx.doi.org/10.3969/j.issn.1674-5354.2015.01.002
http://dx.doi.org/10.3969/j.issn.1674-5354.2015.01.002
http://dx.doi.org/10.1016/j.jip.2014.06.001
http://www.scxuebao.cn

880 KopE o R 44 45

monodon[J]. Aquaculture, 2013, 376-379: 64-67. protein[J]. Journal of Fish Diseases, 2005, 28(5): 285-
[72]  Chaivisuthangkura P, Longyant S, Rukpratanporn S, et 291.

al. Enhanced white spot syndrome virus (WSSV) [76] LiLJ, YuanJF, Cai C A, et al. Multiple envelope

detection sensitivity using monoclonal antibody specific proteins are involved in white spot syndrome virus

to heterologously expressed VP19 envelope protein[J]. (WSSV) infection in crayfish[J]. Archives of Virology,

Aquaculture, 2010, 299(1-4): 15-20. 2006, 151(7): 1309-1317

HaYM - Thi-Hoai N . inati f . . - N -
[73] a , Soo-Jung G, Thi-Hoai N, ef al. Vaccination o (77] A TR OSSR R R, 2

shrimp (P hi is) against white spot syndrome
p (Penaeus chinensis) ag w pot sy B 22 B 2012, 33(4): 76-79.

virus (WSSV)[J]. Journal of Microbiology and
Biotechnology, 2008, 18(5): 964-967.

(741 ZEH R, HOUR, 48752, HIWSSVER & [ (VP28H
VP19) H 47t ) A Py b AR AE FE[D]. Ul B 27 i
2009, 30(6): 56-61.
Li Q L, Zhan W B, Sheng X Z. In vivo neutralization

Li T T, Wang J W. Progress on synthetic peptide vaccine

against foot-and-mouth disease[J]. Progress in

Veterinary Medicine, 2012, 33(4): 76-79(in Chinese).
(78] SRR, BRI, iiE £, 45, Fevp28 ik FIRAINT L

XUR BT B S5 B R0 35 B8 70 B S R B R RE I [J]. 7K

FEEEAR, 2017, 41(9): 1473-1485.

Guo Y Y, Yin R, Shi D J, et al. Effect of Anabaena-

assay of monoclonal antibodies specific to WSSV

envelope protein (VP28 and VP19)[J]. Progress in

Fishery Sciences, 2009, 30(6): 56-61(in Chinese). expressed VP28 against white spot syndrome virus and

[75] LiH X, Meng X L, XuJ P, et al. Protection of crayfish, related immune response in Litopenaeus vannameill].
Cambarus clarkii, from white spot syndrome virus by Journal of Fisheries of China, 2017, 41(9): 1473-1485(in
polyclonal antibodies against a viral envelope fusion Chinese).

Review of research progress on white spot syndrome virus (WSSYV)
envelope protein VP19 and VP28
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Abstract: Since the outbreak of white spot syndrome virus (WSSV) in prawn in 1990s, WSSV has attracted
extensive attention and research due to its wide outbreak range and high mortality. VP19 and VP28 are main
envelope proteins of WSSV, which play important roles in the early stage of the prawn WSSV infection. These
studies focused on using envelope proteins VP28 and VP19 to prepare submit vaccines to protect the host, which
currently creates significant protective effect. This paper reviews the protein structure of VP28 and VP19 and their
role in WSSV invasion, and the immune application of VP19 and VP28 vaccines in WSSV invasion, including
protein subunit vaccine, DNA vaccine, RNA vaccine, and corresponding antibody. The protective efficiency of
different types of vaccines is summarized, and the protective rate of VP19 + VP28 dual-potency vaccine is
relatively high, which provides a reference for formulating effective methods of WSSV control.
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