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FA WSSV EJEE R VP281 1 VP31 BInE INEEVI £ 0 #h

IEH L Fgh, MEE"

(1. PEBAREESR, LR HS  266071;
2. PEBEEGEDIFAERE, LR 100049)

HE: N 7 f# A 384 & 1F J5 % (white spot syndrome virus, WSSV ## % £ & &1 VP281 #n
VP31 W ohfh, REBMN_HFHATTEREALRA., A ML KA WEH KA TR
pBTAl W ik #&, @ 7 4k A 4% WSSV # JE&E & rVP281., rVP28 DL K rVP28 5 3k
A5 @ %otk A rEGFP R4 & B M E 4 K 4T W Wt DHSa, 4% 7l % & DhpVP281 .,
DhpVP28 f# DhpVP28-EGFP, 3 ft &4 B /£ LB E A HRE L AK 12 h WEHEALESH A
(164.84+28.44 ). (560.47+46.04 )#1(548.21+58.54) um, £ € 19 h WH EHLE 5 5 4
(436.31+47.56) . (1 136.90+110.88)F7(1 083.33£109.83) um, £ K 24 h WHEEHZ 05 A
(594.19+57.17). (1 251.19+188.86)71(1 264.29+172.78) um; & 74 i H ¥ 7% it 8], DhpVP281
iy Y534 8 % /N T DhpVP28 5 DhpVP28-EGFP th B 7% (P<0.05), 8 rVP281 5 ik 7 # 47
F KA E B E K U pBTAL A K38 # AR, KAk ok 2 A 72 4 6k AL 4k rVP31 B9 & 41 DH5a.
KT AR A, R pET-30a(+) b Rk 3k, WET KK VP31 & EEKH EAE % BL2I
(DE3) pLysS. # rVP31 & g4t 3t &M E, KA FEME, £ 2| rVP31 & A x5 B ek
HEAREER. EahRETRAAEAREERANREE G, T MAX WSSV R

HE¥FHEE R,

RER: aFeltns, BRED, fuEERE

FESZES: Q789; S 941

FH 325 A 1iE % B (white spot syndrome virus,
WSSV)5 [ B I BELEARE B 20 4 90 -4 CHITE R
WA A& VISR, s s e = Bk, AT B RIA T
PO, A A R 7=l 5 ™ 5 4 A5 e e i
WSSV J& T —~#i i #EF} Nimavirida, Whispo-
virus JEP %R R —HA SUZ R A XUE DNA
WaEE, HIERIZH R/ 300 kbl WSSV 3= By
+ /& H (Decapoda) ) H 72 sh#), I+ H o] i SR A0 %8
BFt, BotEm, LEEAPT, H WSSV A
LIk, JeTFiZk e i gs b T R G5, 5 H A
Xt H ML T8RS =2 He 0

I 7 4 JBS 8 11 7E 5 1A o A0 I A2 AR LA
Jet Bl RE R (8 KA B SRR R AT R A

YisHER: 2011-10-21 &= HEA: 2012-04-15
BRI B - 5 T A AL SR H (2006CB101804)
BIES : &M, E-mail: jhxiang@qdio.ac.cn

MERAREES: A

BEMEM. 25Nk, BE%EH WSSV 45
60 AP, HAREE 30 ZFp . FEAS 2R
=2\, U VP28-VP26, VP28-VP24, VP28-VP19,
VP26-VP24  VP24-VP19 VP28-VP37 (X4 VP281 .
VP33). VP33-VP24 A K VP37-VP26, FE{EAIHAE
S, VP26 it SAGEE A VPS1 454, Mk
B3 WSSV S ACT I R, Ak py o R st
53R, WSSV #2J& 1 VP28, VP281, VP31,

VP68, VP466, VP36A Fl VP76 WL LI & REW
AR R 2E WSSV L, eSS T
WSSV e F gt Al T R
VP31, VP110., VP187 il VP33 & 47 2l ks 471
——RGD J¥4(Arg-Gly-Asp = JKFE41), HABBEIE
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B BERG I T-15 400, VP31 . VP110 I VP187 FiKs
S BEHE T RGD J@8 IAFEAE, T VP33 (RSB
HfERIH RGD P8, HRifedr e
YoE i —2ey WSSV B A EAH EAR IR R
[, @1 Rab7. B-integrin FJL T Jii %44 2 (CBP)
S 220 RS WSSV BB 1 7 B
Hh ) E AR CIE S, (R R [ 4 B 1T
AERY T il e =

AR S 6 2 3R] ] — o 2EL R 0 R S A 2 3K I
KL pBTA1 RRIKEAA, HHEFRIL WSSV FERHE
VP28.VP281 5k VP31 [y E L] K #F i (Escherichia
coli)# ¥k DH5a!®!, 443 rVP28 Fl rVP281
BB 4L R A D, (HE rVP281 MEAE S5 H
rVP28 MY EE 2 RIAH LU AR 43 G808 o T 2 s 8L 43 ik
rVP31 A E AR PR AR AR T . R TR AL oy
Wh rVP31 (1 H 20 I oK BE R A 0 R L, (A
pET-30a(+) Ky #ik 4k, Hd T £k rVP31 Ak
(8 4 bk BL21 (DE3) pLysS. ¥ rVP31 & (A 4iifk,
HEMSE, RAAEME, Bl rVP31 PR

1 MRS A

1.1 SFEMEFMRIEBME pBTA1 HIEH
DH5 o K93 K ik &

YRR o3 WA A B IR B AR pBTAL Hh R}
B MR T PNRR A 5 D1 B i AR TE H LA
WAL 5% 5 A — N ME SRR, 3w & A —
/> Hise b2,

Ay S R 51 % VP281F/VP281R . VP31F/
VP31R 1 VP28F/VP28R (51 ¥1)JF 4 W3 1)L WSSV
LA MR Y 1 4R1S VP281, VP31 il VP28 3
[K] B9 T ) 324 (ORF) . VP281F . VP31F Fil VP28F
&4 Nde I BV 4, VP281R, VP31R Fl1 VP28R
S Xho I BEYIAL 88 ¥ 438 77 Wi A Bk
pMD19-T Simple(Takara) H-I 7K 56 H 5 471 B A
P, i Nde I F1 Xho I XUAEGVI V) T H i H Bk
VP281., VP31 F1 VP28, i A 2 ad [l FfE XU U Y
pBTAL #iiAk, RIS AL RS 5l 444 pVP281 .
pVP31 Fil pVP28, JGHE L ikl pVP281 Hl pVP28
Oy BIEEAL K AT R AR DHSa, 345 5520 1 40 1)
fir44 ) DhpVP281 1 DhpVP28. {H 24 54 ik
pVP31 B AL K FF 3 Bk DHSa I, B2 Z KI5,
HRBAT ) -

F2H % DhpVP281 Fll DhpVP28 1K 2

18 Zhang 26 (7 ks A ol As . HARINR . B4
I DhpVP281 Fll DhpVP28 1E&HLAWE N 100
pg/mL 2N H & E MK LB #5157 5(1% tryptone,
0.5% yeast extract, 1% NaCl)F 5 F£ £ ODgo N 1.2
LA SR, 4 °C 5 000 r/min £5.0> 10 min, 43
BRI B, B4 045 pm SRS RS,
AL 2% =L, 4 CiHRLITIER
Fo BriAsny & B ivE 81 Buffer B(100 mmol/L
NaH,PO,, 10 mmol/L Tris-Cl, 8 mol/L Urea; pH
8.0V, 1% FIFE M. HEIAH Buffer B
TEIR T 240, PAFRAE AR . RS0 RIS &
FFIE AR A FEA 25t SDS-PAGE HLIk, %
EEURFEEN S PVDF i, PVDF JEAESA 0.5%MiE
Yokyay TBST (50 mmol/L Tris, 50 mmol/L NacCl,
0.05% Tween-20, pH 7.4)Fh &A1, RIGHIKTE
1:2 000 TBST B K anti-His 114 (Tiangen) I
1:400 TBST B ibric A B it S A i) — 41
(Tiangen) P =M E 2 h. # DAB B EikF&
(Tiangen) A&l

1.2 E#H DhpVP281,DhpVP28 #1 DhpVP28-
EGFP H4EK LS

MR E 4L TE DhpVP281(IH A BER/NA Ky
867 bp)tE KB e DhpVP28(Hfli A H B K /Ny
612 bp)Z 1% . N T HIF AR — IS, HEBRIHA
R BRI EHEA KW, HET A6
AR BLH VP281 B K 1 H 2H i DhpVP28-EGFP(4fi
AR BRI/ M 1353 bp), DhpVP28-EGFP &40 i,
RISk rVP28 SRRSO LA H rEGFP 1Y H
M, AL #5149 GFPF(E 4 Xho
T BEDIL 55 6 A~ H 2R linker)Fl GFPR(F 45 Xho
I BEDIAL 8 (G PN R 1), LUK pEGFP-N1
(Clontech) A5 Ak, 4445 S| 14 5 7 2% (6,5 S 8 1
f) ORF ¥4, ¥ HAfi A pVP28 ki 4 Xho 1 i}
VIR, ARAS 0 =5 41 kL &% A K AT 11 14 #% DHS o,
AGHAE DhpVP28-EGFP; fdi 6L & 1.1
fIrid Western-blotting J ¥, Al HA Ik .

HT g 3 FREAR ARG, ¥ 10 uL
DhpVP281. DhpVP28 Fl DhpVP28-EGFP H# fi {E 5
mL FALUKEN 100 ng/mL 2N HR R LB
WARE: IR 37 CdmREg%, plERE A, 17
BUTORL . DL 3 BIER 4 R 43 0 e AL R I T AT Ak
DHS5a, K 715 (14 51 20 P 1A TR D 63 A5 50O R )
BSR4 T LB AR F3 (1% tryptone, 0.5%
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yeast extract, 1% NaCl, 1.5% agar), {fif% 3 FpE4]
PRFERE SR AR K A 50 AR B e B R S o
WEHRT 37 CHFR. 165 12,19 F1 24 /NEFE
SR 3 R A AR O, 76 AR T I 3L
WA EAR, HeE 3 MR AL I HAAR RN, B
R [ A 0 B 2 B 2/ 40 A RETE . TR B
SPSS 13.0 A4 R JH One-Way ANOVA(LL P < 0.05
R E K T AT AT
1.3 =E4H BLpETVP31 B ESEHEQNE

ZH IR 433 tVP3 1 P E A A A R AR T
RFEE L RIS rVP31 B 2H T R e S M A
R, DaRE%kE VP31 EAHFE M,
o 38 AT R 1

VP31 [P A TERE LN “1.17 FR. {4 Nde
I 11 Xho I MFEF# A pMD19-T Simple(Takara) |-
YIS B R B, % A & [ RE XURE B 3 A
pET-30a(+)(Novagen). 415 () 5 241 ik 7% fb R
1% ¥ ¥ BL21 (DE3) pLysS, 15 3| & 4
BLpETVP31,

¥ BLpETVP31 7% A 50 pg/mL KALE RN
LB AR 33 H T 37 °C, 200 r/min 1445 F 15
% ODgoo M 0.6~0.8; MAZIRSEEHN 0.5 mmol/L 1)
SN E-B-D-Bi AL UM (IPTG), ¥55:%3K 3 he
Fi| ] anti-His PUiA(Tiangen)ili i Western-blotting K
W 2H " BLpETVP31 #5535 I RIB O . W
FREMEK, EETEHH 1% TritonX-100 #
TBS(0.01 mol/L Tris base, 0.15 mol/L NaCl; pH7.4),
W R R, A B AR A . B P A A R A DT e

VR T oA 8 mol/L JRE M TBS, i %4 Ni*'i
BB I AT (Bio-Rad) 4l AL FE 41 B 1 rVP31 . K4l
R rVP31 FIFHBEEE BT ki T 2 . BT
WAL . 50 mmol/L Tris, 50 mmol/L NaCl, 1
mmol/L EDTA, 1% H 2R, 20% H il FIAS [ ¥ £ (1)
PRZ . IREWEM 7 mol/L FF4A, LA 1 mol/L HyH
JEBAFRARZE 0 mol/L, pH #HIAE 9.0, BEHRE
M4 °C, BRENRE 12 he HBREFE rVP3l
HHEMT IxTBS, & BRI Z) 10 f5)5,
{4 i Bradford 320 & 2 1 e i 24
1.4 S%H rvP31 R EE AR

D)% BE SR B (Micrococcus  lysodeikticus) iR
WAFF BRI A, SR AR AR, RS r VP31 HHT
s, BRI . KA A DHS o 723
K LB B33t 37 CFREn, X TIEAL,
SRIGHEE LR LB ARG TR IR, ks 100
5, W 150 pL B50 A0 F LB BRSP4l %
BEGOR A T M 7R AR A4 W7 15 97 3£ (1%  tryptone,
0.3% yeast extract, 0.5% NaCl)H 30 CiI & E 7716
b, SRIG A B EE AR RGBSR R SR, 7R
FE 100 £5, HL 150 uL Y5704 T4 R BIE R %
FEEH (1% tryptone, 0.3% yeast extract, 0.5% NaCl,
2% agar). 43 AE TR AT KA FE B R AT Vi REAROR TR
{18 35 77 S P P A 5 TR I A AR,
—ANEEA R rVP31 200 pL, H—AHR
A 200 pL pH M ZEF1 rVP31 —Ef) 10 x TBS
IXTER L4 CHUE 12 h )5, BRI R B R RE
TRERTE B9 BI7E 37 030 CHE3R 12 h, Wi
SR A TR P R

®1 AMRPEANSH

Tab.1 Primers used in this article

5|#)  primers

5191751 (5'-3")

primer sequences (5'-3")

VP281F CATATGATGGCGGTAAACTTGG
VP281R CTCGAGTGTCCAACAATTTAAAAAG
VP31F CCATATGATGTCTAATGGCGCAAC
VP31R CTCGAGCTCCTCCTTAAAAGCAGT
VP28F GGCCATATGATGGATCTTTCTTTCACTCTTTC
VP28R CTCGAGCTCGGTCTCAGTGCCAG
GFPF CTCGAGGGAGGAGGAGGAGGAGGAATGGTGAGCAAGGG
GFPR CCCGGGCTCGAGCTTGTACAGCTCGTCCATGCCG

T WYL AMARIR

Notes: Restriction enzyme sites are italicized.
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¥R 36 %

2 2

21 AHFHEBFWBERIEHME pBTA1 WEA
DH50 B2 K =ik 4 il

X} T 41 B DhpVP281 il DhpVP28 [l 31k
4T Western-blotting 73 M 945 SR B, DhpVP281
1 DhpVP28 [ 38 s el kG 2 45 A 23874,
i, B R TR 4 BB R T ks H A R 0 B T
RAMY R FRE R (B 1) P EE AR A9 R SR 0
R EATEB B A, AFRBERNERYS

45.0ku —

350 ku —

al a2
(a)

—45.0ku

—35.0ku

HIEAKRN—EG 55—/ 10 ku, i
pBTA1 2k {5 S KA S TR 200 12 ku, B
DLz 25t il B2 S8 3 19 H 07 W05 5 KW 25 1
FrBi. SRTILL pBTAL h#ik#lik, — H kKIS
L3335 rVP31 I E 4 DHSa,
2.2 E4HE DhpVP281,DhpVP28 #1 DhpVP28-
EGFP &£ KLEE

X T R B4 DhpVP28-EGFP A+
IRTEOLHEAT RGN 5 45 2R B2 T 4 1 B 0% 4 U Y
H1 3 rVP28 5 rEGFP (RS A (K 2).

35.0kn — R—— —— 3 () |

———
250ku — N 55.0 ku

bl b2
(b)

1 ZFAE DhpVP281(a)F1 DhpVP28(b)AY Western-blotting 434
al.DhpVP281 [ L35 % [71; a2.DhpVP281 AY A [1; b1. DhpVP28 [ L35 & 71; b2.DhpVP28 A A 11 -

Fig. 1 Western-blotting analysis of recombinant bacteria DhpVP281 (a) and DhpVP28 (b)
al. extracellular proteins of DhpVP281; a2. whole cell proteins of DhpVP281;b1. extracellular proteins of DhpVP28; b2. whole cell pro-

teins of DhpVP28.

'20_&111

(2)

bl b2

66.2 ku— ‘

45.0 ku—

(®)

2 ELHE DhpVP28-EGFP KM EE (a)F1 Western-blotting 434 (b)

b1.DhpVP28-EGFP /Y I i% & H; b2.DhpVP28-EGFP W R AT H .

Fig. 2 Fluorescence detecting (a) and Western-blotting analysis (b) of
recombinant bacteria DhpVP28-EGFP
bl. extracellular proteins of DhpVP28-EGFP; b2. whole cell proteins of DhpVP28-EGFP.

DhpVP281 . DhpVP28 F DhpVP28-EGFP 7E LB
] R 55 % 6 I 5% 33 A [) s ) £ T 37 A A A7 20 A
VR HARUNE 3 FR . 3 FrEE 41 DhpVP281 |
DhpVP28 F DhpVP28-EGFP 4K 12 h 7K iz
43 9 h (164.84+28.44) . (560.47+46.04) F1(548.21+
58.54) um, A=K 19 h WETE E4A50504(436.31+
47.56). (1 136.90+110.88) F1(1 083.33+109.83) um,

AR 24 h EETE BARS B (594.19£57.17) . (1
251.19+188.86)FI(1 264.29+172.78) pm {#if] One-
Way ANOVA [ 7 XA [R] H1 41 0 B 7 K/ INE) 43 A
IR, ARSI RET, DhpVP281 AYHEE EAE
15 3 /NT DhpVP28 5 DhpVP28-EGFP 14 7% B
#2(P < 0.05); 1 DhpVP28 Fll DhpVP28-EGFP %
EEABA VLR ZR(P > 0.05).
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Dhp VP281 Dhp VP28 Dhp VP28-EGFP

12h

250 pm

19h

24 h

250 pm

1500 [

1400 - [N Dhp VP281
1300 | | Dhp VP28

1200 F N\ Dhp VP28-EGFP I

W& EZ/ pm
clone diameter
oo
2
T

. | . .
12 19 24
HACHIE] /B time

(b)

3 E4AE DhpVP281. DhpVP28 #1 DhpVP28-EGFP 713 12 hy 19 h #0124 h 4
EEE KB (QREZEER ()R
Fig. 3 The clones of recombinant bacteria DhpVP281, DhpVP28 and DhpVP28-EGFP cultured for 12, 19 and 24
hours (a) and the comparison of their clone diameters (b)

2.3 E/HHE BLpETVP31 (B EEAZANE A NI B i W R A R ) e AR B A AT 4l
k. dif Ja AR5 T rVP31(E 4-b). Ll B2 ik Xt &

Mg & 4H % BLpETVP31 & IPTG 1Y% & HEAEME, WA rVP31 W E L 66
T LA A 9 82635 rVP3 (& 4-a). (i 1#  pg/mL.

http: //www.scxuebao.cn



1906 Ko

S 36 &

al a2

35.0ku——

 —

25.0 ku —

@

bl

.Z

35.0 ku—

25.0 ku—

(b)

El 4 FHE BLPETVP3 WiFESRIESBMEALELERIBIKIEN
(a) FELAH BLpETVP31 %S i (a) FIES 5 (a2) i Western-blotting 347; (b) 2li{kJ5 rVP31(b1)f¥ SDS-PAGE Hi ik [; M.Marker.
Fig. 4 Induced expression of recombinant bacteria BLpPETVP31 and SDS-PAGE of

purified protein product
(a) Western-blotting analysis of BLpETVP31 before (al) and after (a2) inducement; (b) SDS-PAGE of purified rVP31 (bl); M.Marker.

24 SR rvP3L1 BIFEE AR

KA AR, DK I AT 11 R0 75 BE Gk 141 4
IR, X rVP31 PR R BET TR I A 3R,
PARIGAT AR RS i, B AP R (K 5);
T DAV BE fl R T o iU v, s B B S g 40 T (€
6), HEWN rVP31 & XA [RIZERY B R AT REAEAEAS
AP

10xTBS rvP31

E5 PUIKBFEAREEINESIE
Fig. 5 Oxford-cup test of rvVP31 with
E. coli as the indicator

)

10xTBS ] ' rVP31

El6 LUREMBKEAXKENINERLE
Fig. 6 Oxford-cup test of r\VP31 with
M. lysodeikticus as the indicator

3 he

1E WSSV HIARZHERE HH, VP28, VP281

F VP31 45 8 Rl 52K 11 BB I35 4% UE A B 5 AN [
FEEE MR ZE WSSV IR, BN HZ 5T WSSV &
YefE AR GG FENS 21 Hih vP281 Al VP31
{14 5 PR 4 A7 16 VS AE () RGD 7 #4517 RGD {7 5 2 4
4 o B 1 4 A 2 R R 2 AR T
7, HAT W R RO BF5E B, VP31 fil VP281
AR e R T o A B T R e =
WSSV AfZH & 45 ZAE R 227 R e AR
2 R XTEMET WSSV RY B 247 il %
FIRE A pBTAL Al TEALIE SN T B & A
DALTE PR i 2 i AN B AR AT X 3
P e R 1, R A pBTAL 384K, 4l ag
AU b 3 PRI R (I A R, AR S
IR G BP0 . AR50 rVP28 B 1
F1 rvP281 F M E A DhpVP28 il DhpVP281
REfg Ry RS, {HE DhpVP281 A4 K I 2818, #E
W rVP281 MR IS KT A A2, T2 By
3l rVP31 WEEA I — EoR AR A R, TR
IR RIE R R VP31 EAIEENE, KM
BETEPE, DATFIE AR i rVP31 A AR RE
B A SR

A 5 Hp fif A% B2 R 7 A AL TR A Y
XA T VP31 B R R R IREEH,
WA, Ee T RO E EAENfEE, B
AR AL 0, — o FEE bnl ok fars £
PG A4 8 A 2 Aol B LA o R 2 P A DE A 4 5 2
P&, A TETE, A IR A5 H il
FABRBE BT 7 Bl BB IR R, A BT &
FEE MR A UTEER . (A4 VP31 B, 54
Oy R R A BER AT H o A7 AR AR 1 TR AN 2 AL
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il AN S8 AV A, T A o TR R ) A A
AR, E YGRS SR
EAR TREEERNERE, EHEAZHENY
R Ly I R

rVP281 I rVP31 X 20 i/ ML B T AT 1/
LR 55— [R5 /i FHT NCBI H“Conserved Domain
Database” ., Pfam £/l Interproscan 4.8 S5 #(Fl &5 11 4%
PSR TR, H AT E] VP281 Al VP31 Y
AR Fn 254 K T Re i . FALH DhpVP281 iy
K B & ¥ F DhpVP28 . 1 it M & & A @
DhpVP28-EGFP, FATHEER T4 A F BE BRI,
UEHT rVP281 (RN T ARG B H A (H A
L G 75 i — 25 . DAL AR B X3RS
VP31 EEAIFE MG, DARGHF R 32w A
T P T LA s BE Gk T Ay 52 1 B S A R B,
rVP31 & AR 288 A B AT BB A AE A IR
LRI FF R Ry 52 sl B M e L B, (HOR ek
DL pBTA1 A # 20 B 4306 rVP31 R ZH K
RO FRATHEMIZ A 531 rVP31 B L R IAT
PRI JCTAAE AT BB 2 rVP31 2K FUFIZR A pBTAL 2E[A]
YERIREE 3 o tVP31 AT REXT R R A B3R
FH. Li 2 244 pMBP-P 78 KT i o 52 i
T E4 VP31-MBP (maltose binding protein)fili -5
HI RIS . BT DA R 73 VP31 IE K
J T T T AR R A D R i — 2P AR . VP31 1
U R I REA FRR AR .
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Preliminary judgment of the antibacterial functions of
two recombinant WSSV envelope proteins VP281 and VP31

SUN Yu-miao" 2, LI Fu-hua', XIANG Jian-hai'"

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2. Graduate University, Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to understand the functions of white spot syndrome virus (WSSV) envelope proteins
VP281 and VP31, the method of prokaryotic expression was used in this study. By using a prokaryotic
constitutive secretory expression plasmid pBTA1 as the expression vector, the recombinant Escherichia
coli strain DH5a that could constitutively secrete WSSV envelope protein rVP281, rVP28 or the fusion
protein of VP28 and the enhanced green fluorescence protein rEGFP were constructed. They were
respectively named as DhpVP281, DhpVP28 and DhpVP28-EGFP. The three recombinant bacteria were
cultured on the LB plates in the same condition and their clone diameters were respectively (164.84+28.44)
pm, (560.47+46.04) pm and (548.21+£58.54) pm when cultured for 12 hours, (436.31£47.56) um,
(1136.90+£110.88) pm and (1083.33+109.83) um when cultured for 19 hours and (594.19+57.17 ) um,
(1251.19£188.86) um and (1264.29+172.78) um when cultured for 24 hours. It was displayed that the
clones of DhpVP281 were significantly smaller than those of DhpVP28 and DhpVP28-EGFP in the whole
culturing period (P<0.05) and we guessed that the expression of rVP281 probably inhibited the growth of E.
coli. However, recombinant bacteria constitutively expressing VP31 can not be constructed with the
vector pBTA1. In order to find out the reason, recombinant bacteria BL21 (DE3) pLysS were constructed
with pET-30a(+) as the expression vector and rVP31 was obtained in the form of inclusion body. After
renaturation, the antibacterial activity of rVP31 was tested. The result showed that rVP31 has the
antibacterial activity against Micrococcus lysodeikticus. These findings, reported for the first time, may
increase the virology knowledge of WSSV.
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