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XTHR I BELRARE T B (WSSV) 2 7™ 5 P AG R AR 77 M A e e 1Y) 3 B 5
Z—o WSSV @& — MR BXUZTEM ., FREFBEEHIR K DNA Ji 7,
HEEHA KL N 300 kbp, RJE T LT W % Bl (Nimaviridae) 3 P& 7% J&
(Whispovirus). WSSV 15 LG,  GEXTXFUFFIZ Fh H 524 i i m S0 1
EAE TR ARG, SRR B R e LA B A UIANE 1 . AR, Bl1%
SE TR 3 M E BB (1 VP24, VP26 Al VP28 2 [RIIAH ELAE FH A7 a5 . IHAh,
AR E ORI WSSV WA LT g4, H VP24 fE4si G FE g S .
KT LA N A EEAFELL T L5

(1) I FEE VP24 F1 VP28 11— RFIBR K RANK, FIH G LT Ie il 2 ik
PRITEE AR, %5 TXMANE AW BMBIERN . 45K, VP24 A 24> VP28
GEARLA, LT aa 46-61 Al aa 148-160; VP28 47 1 A VP24 4540, fif
T aa 31-44.

(2) @I E VP26 F VP28 [ — RAG R TR, I G SLTie M 2 ik
BRI, %@ TR AN E AR ERAL S KL, VP26 LY VP28 44 hr
FALT aa 167-177; VP28 L) VP26 45 G0 mifii T aa 31-44, 5 VP24 25647 11
HATH o

(3) TEEARZMT, HEEERY WSSV BT s sEITF & WSSV i it i Bk g
32 Ae . B TR RN AL TE R G LT By, BREENR RS )L
TR NEIRATEAT T LT BRGS0, RIL WSSV ik e 51T
JRERA RS &, T H VP24 RS Gl AR R IE B E T . RANGRRRAZ /A2
FRA) S 56 5% B VP24 1) C Ui aa 186-200 #2454 JL T oA (M 45 K 35 . g S B R B
LALLM, DU WSSV 5 P-VP24 56000 IR A 4h J5, STRRHELIE
P9 50 T A B W 2 R 4, EL P-VP24 186,000 7E 96h PG R 1 05 55 A1 51
R E R HRIENR VP24 &ML T REaEA, 1mH & WSSV xR
MINAR, XA WSSV i #F it 1 1 U A 52

KR WAFARER IR O JUT R4S
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ABSTRACT

ABSTRACT

White spot syndrome virus (WSSV)is one of the major pathogens that seriously
obstructed the development of the shrimp acquclture. It has caused enormous
economic losses to shrimp farming industry since 1993. The WSSV is a large,
nonoccluded, enveloped, rod- or elliptical-shaped, doubled-stranded DNA virus of
approximately 300 kbp and it belongs to the Nimaviridae family. As a major pathogen
in the shrimp farming, WSSV also has wide range of hosts in crustacean with high
infection and mortality rate. In this study, the specific interaction domains among the
virus envelope proteins VP28, VP26 and VP24 were identified. In addition, the
interaction between WSSV and chitin was also studied for the first time, and the
essential envelope protein including the chitin binding domain in the envelope protein
was indentified. The work mainly includes the three following aspects:

(1) In this study, we mapped the interaction domains of VP28 and VP24 by
constructing a series of truncated and deletion mutants. By co-immunoprecipitation
and peptide blocking assay, two VP28-binding domains of VP24 were located at
residues 46-61 and residues 148-160, while VP24-binding domain of VP28 was
located at residues 31-44.

(2) In this study, the interaction domains between VP28 and VP26 were
identified by co-immunoprecipitation by using a series of truncated and deletion
mutants of VP28 and VP26. One VP28-binding domains of VP26 were located at
residues 167-177, while VP26-binding domain of VP28 was located at residues 31-44.

(3) The infection of WSSV via oral ingestion is a major route of natural infection.
As the digestive tract of shrimp was covered with chitinous component, which
indicating that the chitin may be associated with the invasion of WSSV. In the present
study, we showed that WSSV virions could bind to chitin through one of its major
envelope proteins, VP24. Mutagenesis analysis and peptide blocking assay indicated
that amino acid (aa) 186-200 in the C-terminus of VP24 was required for the chitin

binding of VP24 and WSSV. Moreover, oral inoculation experiment showed that



ABSTRACT

P-VP2456.200 treatment reduced the number of virus that remained in the digestive
tract in the early stage of infection (4 hpi) and greatly hinder WSSV proliferation in
the animal (96 hpi). These data indicate that binding of WSSV to chitin through viral
envelop protein VP24 is essential for WSSV per os infection, and provide new ideas

for preventing WSSV infection in shrimp farms.

Key words: White spot syndrome virus (WSSV), Protein intreraction, Chitin-binding
assays
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1. MFANKEESERS (WSSV) RESTFEYEHRR
1.1 MEFABLRERERBRTER
111 FFARESERSNAI. SBFESHHERRSEF T

X AW Y (Crustance) + @ H (Decapoda) *TUFE} (Penaeidae) 1]
GifR, R—FEA T EEZFMMERE IR, B 90 R, AHLAIE
o B ORI IR P At T B K I 3 2 —, R4 BTSRRIt i 1 B
ATk, 1993 4E3F, HARFRBSUREIRE R A A RESE SRR AT R4 5-8
H, ARG RELE T EIR G IR IR h KRR, 1994 FJiR, ABLRE
RETE ARG ZRE R D RE LA R B SR U S5 7E N 7R i h KRR K . B S, E
B L5 i 3 ) AT b X RIS 9t X 1) 400K 22 S0t iR 9758 3 o %09 55 AL R
TR, SRR, A REERERRE, H AT 2o 4 BRI A BR e R IR 58
RIBBFEREZ —.

1992-1995 [6], &-HuHIFFE N 51 2] A B ER-ERE I 70 AR 4K 7 B 24K 31— Ff
BB AR IR AR B FF IR B (R BURRED, FRARAE BT 23 550 2k (14 b 347
JFAGTE . TS RAEDK FERIERER, W&A S Btk T a2 k1 pr
Hl, HILT 16 MAFEKAFR. 1995 4, Lo S h@idxf WERSEE . A, ZR[E L
T35 [ 43 B (R (T BE i DNA BEATRT ST, 454 Rt IRAE AT 4 s . I ACE
R YL AR, RIS B SRS B 2 AR, AT REAIR
P AL . 1996 4, Lightner' V45 8 SO X IR TR 40— fin 4 0 I BELE A0
955 £5( White spot syndrome virus, WSSV). Ilb)5, Zan & EHE 2], F£T 2005
L, EEPMRTE S EERS(ICTV) 8 8 ks, £ WSSV IH 8 N K%
B RN (Nimaviridae) B IR (Whispovirus)!'"

R 1. FHRIERXHEF A BORZE RS

4§ "5 (Abbreviation) FEL A FR(Whole name)

LNBV Lymphoid cell nuclear baculovirus

1



RV-PJ Rod-shaped nuclear virus of Penaeus japonicus
HHNBV Hypodermal and hematopoietic necrosis baculovirus
NOSV Non-occluded shrimp virus
PcBLV Penaeus chinensis baculo-Like virus
SEMBV Systemic ectodermal and mesodermal baculovirus
PmNOB II Paeneis monodon non-occluded baculovirus 11
MBV Penaeus monodon type baculovirus
PRDV Penaeid rod-shaped DNA virus
PAV Penaeid acute viremia
CBV Chinese baculovirus
PCBV Penaeus chinensis baculovirus
WSBV White spot syndrome baculovirus
WSDhV White spot disease virus
WSV White spot virus
WSSV White spot syndrome virus

P S G A7 G L 5% 2 B R 1S () 4 B R D 8 L1 TR A8 45 8 1 23 AR AU
U2 W KB, WSSV NGRS AR, MK/ 250-380 nmx70-150
nm, FEEERLT U EARERNIG, — g, BT a — A E
REEH (29 40 nm x 50 nm, 7E H 22735 HR8 (¥ #0001 P R R I RAUNLE )
TRTERLFTEAS G W | FR. SEREM T Rk PR A T . TEMEA 2
JRBEGERY, JEREZ 6-7 nm, WERZIA)H S5 R AR B KRR ) PR AR AR
7. IR AL R, R/ 380-330 nm X 80-60 nm, i & —
RIREEN, — U N =M, 5 —u N BURIERTE, AR T A R T R
SRR o 9 FERL T R B AE TR A 4l A% e 1 228

T OAESCOCARYRE, it

2 FHY, ATH: L5 %
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Nucleocapsid proteins:
VP664, VPEOA,
VP160B, VP51C,

Tegument proteins: VP15

VP95, VP39A,

VP36A, VP26, Envelope proteins:
VP24 VP53A, VP51B,

VP38A, VP36B,
VP31, VP28,
VP19

B 1: WSSV EA4HE
E—RERE, EZAGKR, FEARBSHE

PERIKIE: van Etten, James L.(Ed.): Lesser Known Large dsDNA Viruses, Springer, 2009.

1.1.2 P E S SER BB T NEREE

WSSV BATAEH T 12101 3, LMIF, B2 B 10522239, Jt bl
EFXS WSSV BONRURK,  H AT O 2 FhFER IR WSSV TR HRIE . Rtk
ZA5h, WSSV BRERRILZ FlfE 32, AL WSSV IBSent iR g A 1 =0, e
MIA—E R, AR I e 1 mT WK -

HARKM N WSSV 2 LR T A A2 DRSS, A HRIEFR WSSV 7ESE
B A T ANE R IE R 7 AL, (0 B LLIBR 10 7 A7 A TRt A g P71,
RLPSHIE B WSSV 758 A= 5 B (AU b il 22 50 T BLAE R o Lo 50 R B AT LLZER R
FORGE. K. ORERH WSSV,
1.2.3 HFEBESERLER . BLUREE SR BRRZPIEE

WSSV J& — Pl AT, FETE 3 im0 o — IRy AR B/ B M 1) 444
REGPIFFE T I — i o SRRk, 525 B, FPENh, RE. B,
XA TR SR, 53 R A B SR AR PR RGBT L R S A
50, RARSRBFINOR, 5T D 4 TE AN LR, WEXF IR M AN Be g, R
BRSO, — R G WSSV 36 /N B L BLAL AR, 48 h 5 FR A Al
WEBE, s RN AR — R R R A (B 2), ARENRE T 2
TEMEIR, B4R 0.5-2.0 mm. TP ERALLAIET F, HABRAR AR aE K

3
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