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WINEMG SRS RIEER VPS3B [RRIER
HLm Ay &
BT B2 Bwg ' FAA W

(1. BEEERSE msebi B#E 201306)
(2. AAVFRAK = S O e e 2 WP SE 80 I 201306)

B =, [8 9] HrRATEF & 8247448 5% 2(White spot syndrome virus, WSSV) & JZ%& & sVP53B
M. Rk, BB &, [ iE]) ARSE WSSV £IRE & AR 75, Xit514, PCR ¥
i T 48 5 5 (SvpS53B), M 2| pET-16b B R JE , 4514 £ KA AT I Rosetta 2 55 &34, Bl SDS-PAGE.
Western blotting 2 MAAAL KL . £ IK = H K Ni-NTA IRASAE R AT AL, B REERESE G,
VABRALEY Svp53B-his AR, IR RTIHRF S FLEHUIK, @i 4 ELISA #nlduik ez, [4
F 1 M L7 4 pET-16b-Svp53B, f£ XH4TH Rosetta 2 ¥ v 1 mmol/L IPTG #F &A% 5,
EEVLBART KX ERE, AR E A LBERT, RFZ ol hnd, ML) 1:150 000. [4
& ] RAZE G I AT R Z 4 E 09 WSSV £ & & sVPS3B, #l &Rk % Lk Ffh .
R, Xt BRIt — SR VPS3B 52 0@ kAR A E R T Lk,

X8R, T B A iR g, EEEY, VPS3B, Rinkik, % AKkak

Prokaryotic expression and serum preparation of envelope
protein VPS53B of white spot syndrome virus (WSSYV)
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Abstract: [Objective] To clone, express and purify envelope protein sVP53B of WSSV (white spot
syndrome virus) for polyclonal serum preparation. [Methods] Based on the GenBank sequence of
WSSV vp53B, primers were designed, and PCR was done to amplify functional sequence of Svp53B.
Svp53B was inserted into prokaryotic expression vector, pET-16b. Recombinant plasmid was
transformed into Escherichia coli Rosetta 2. The expression of sVP53B was detected by SDS-PAGE
and Western blotting. The protein was purified with Ni-NTA agarose beads, then applied to immune
rabbits for polyclonal serum detecting it’s titer by indirect ELISA (enzyme-linked immuno sorbent
assay). [Results] The sVP53B was expressed most by 1 mmol/L IPTG (isopropyl-p-D-thiogalactoside)
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inducing and mainly expressed as inclusion bodies. Polyclonal serum, prepared by immunizing rabbit,
revealed a titer as high as 1:150 000. [Conclusion] Recombinant protein sVP53B was highly expressed
in E. coli and showed high purity after purification. The prepared polyclonal serum had high affinity
and specificity against sVP53B. The results pave the way for functional study of VP53B during WSSV

oral infection.

Keywords: White spot syndrome virus, Envelope protein, VP53B, Prokaryotic expression, Polyclonal

serum

X W 1 BE 2% & 1iF % 7 (White spot syndrome
virus, WSSV) 1992 XM FHHE A, RS
AR AAR wEP . #EY ] pEP %
ROk VA S S s XA e % SR
BEI BE Al MR 2Rk A A, Gk, B8 OKAE
W™, 3-10 d AT KT 100% 95670
XY . SEMALES . B, AR DL Rt A A
i X B A P SR A A B T Y 20 s A O
WSSV % Nimaviridae Bt Whispovirus J& i) Mk —
FpUZELHRTE R B WSSV A E A Rk
(WSSV-TW)M | K il Bk (WSSV-CN)! | 7% [ #k
(WSSV-TH)! 1k [ k(WSS V-KR)! 7, 5L R 20 24
300 kb, J& H Al A& BT B e R BE R4 2
— U8 WSSV Rk T LR, SRR 1A TR
BERLTAURRIT, PTLAER YR, e g
EAE SeaME ER AR, rdesk, EHEH
FRE R 2 E 5 KB PmRab  (Penaeus
monodon Rab7)*"!| 1CP11** % PmCBP (Penaeus
monodon chitin-binding protein)***'452: 5 WSSV
ARGy ; T WSSV R YL 2 5l 245 R Y
Mo e R IR R T, 4 ve2g 2o vpaet |
VP53 AP A BT R WSSV i i 4 i CRE
MBS0 A7 e ARRZE 2 e s 120 R4
WSSV I AEABITRA , 56T WSSV EUmALEE
WRAERE, WA AR AR I k] LUK s B 6
Higg,

VP53B J& WSSV WS, FFRbe e N
wsv115, HE/r T 108 kD, 1EREWURL [ Ay 52br
SrFER 53 kDY, ZEBHR YL 2 h S HFIR &P,
Wang 252 %3 VP53B 5 1l DNA 8528 H Y
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K P74 AAHMRIME, HIFHIRLRSY XS F 20T
VP53B N Ui i 300 aa. U4, VP53B. P74
(Autographa californica nucleopolyhedro virus ,
AcMNPV)WEITE C Ui 3 DMESEX, 5T P74
EBAAIA R DNA JREZ 1 e e s ] 10,
AN VP53B I P74 1RA AT gL A F— i
EHRENEA, HEZEIEEE X E .
VP53B 1E2N WSSV 48 F1{R YLt iR % OGP JR 2 1
PRI REPEE R S . FrLh, FRATIEHC VP53B N HiHi
350 PNRIERAIIRIEEFH)(SvpS3B)IEA T ek, Faa:
B F AR pET-16b, 4k Rosetta 2 EAEFE L, 4l
b AL AA TR 11 sVPS3B-His, Ryt 7R85 & vl
P, it ELISA K0 i 20k 3] 1:150 000 LA
o XCNFEWIHE—5E VPS3B J& WSSV £ 1147
YL SR R T2 T A

1 MRS HE
1.1 #

Xt W 9 B 2% & 1F % 7 (White spot syndrome
virus, WSSV)JLRZ] DNA Hi [ LR =
WFFERTE T DAREE, F-20 °C f#£4F. BCA EHE &
WAlG . LB B3Rk, A LigAET,; mIkwaeih
FAMEERAE 2R, WHERE Sigma AH;
KOD-Plus =R EEE, W AMEIARAEWARA A,
VLSRR Escherichia coli DHSo, W H KARA:fbL
OB AR A F; RIZWE M Escherichia coli
Rosetta, 4 H g HARRAH]

1.2 A%

1.2.1 pET-16b-Svp53B ELHFRIMIER: M4
f) VP53B IHREMEIX S Svp53B 751, #ils1¥. iF
1514 5'-GGAATTCCATATGATGGCAACATTTAC
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TGAA-3' (FRIZ K Nde 1 BEVINIE), JIa5|H)
5'-CGGGATCCTTATACACCTTCCCTATTAAC-3’
(FRIZ A BamH 1 BEVIN 1) o LAXTHF A BELE A AF R
BESE[AIZH DNA SR , >R H KOD-Plus 5 & FLAf i
7 PCR S (10xKOD-Plus fiff2% 1 5 uL, 2 mmol/L
dNTPs 5 uL,25 mmol/L MgSO, 2 pL, JCH /K 34 uL,
KOD-Plus fif 1 uL, 4% 100 ng, 10 umoL/L 1E 15|
Y1 uL, 10 pmol/L JIa 5% 1 L), ¥ HHEMA
B, RN & : 94 °C 2 min; 94°C 155, 55°C 30s,
68 °C 1 min; 10 °C {47, B PCR F=#yiftA rka I
afifk [, Svps3B 5 pET-16b #ik sk T 4%, #1k
DH5o, ik FHYE ke, 4 i 4 sokr 641 U7
I 90T

1.2.2  pET-16b-Swp53B 3k iX & SDS-PAGE .
Western blotting #&/: pET-16b /& pET-16b-Svp53B
TR A IR AL 2 Rossetta 2. PR TR,
R E L LB BraRdHh (% 100 g/L &F), 37°C.
180 r/min ¥5Fid . W H, BERFE 1:100 Tkt 28
fiff o 2N PiAE R LB HigrdErp, 37 °C. 180 r/min 1%
FEZE ODgoo 21°4 0.5, A IPTG (&% 1 mmol/L),
37°C. 180 r/min S 5% 10 ho B 2 mL IR E O
WAE R KR, PBS EE WA, K LS EEE
12 000 r/min Z.0> 5 min 43U LT M TREHTT
SDS-PAGE. # 1% 43 & J5 %% %2 PVDF i 400 mA
1 h, 555 FHEHA (10 °C AR W VR R )
B Th, MA—HL=Hi4 1 h I H . His Hrik .
1:10 000 FiB&, —Pi IgG-HRP: 1:5 000 FiFt, ECL
(R E )

1.2.3 sVP53B-his BA{AEHL LK% SDS-PAGE
M K pET-16b-Svp53B B4H FRLIY Rosetta 2
BB KIS % | L LB &R HigRIt, 37°C,
180 r/min 35358 & ODgyo 214 0.5, 1 mmol/L IPTG,
37°C. 180 r/min i%S 3 h, 3455 12 000 r/min
B0 5 min WHEREIR, BERRZE MK PBS HE A |
AR, 12 000 r/min B0 5 min WEEDTTE, 1T
€ FH % f# W (100 mmol/L NaH,PO4; 10 mmol/L
Tris-HCl; 8 mol/L JR % ; pH 8.0)Z iR ¥ f## 1 h,

12 000 t/min #5.0> 20 min W& B3, F 0.45 pm i
8GR Ni-NTA BUIEFEREER T LIS iR
K4k, 3 000 r/min B0 2 min WEEREER, 1 mL #%
Bk Uk % W (100 mmol/L NaH,PO4 ; 10 mmol/L
Tris-HCl; 8 mol/L JRE; pH 6.3)1PEmEER 3 1, HX
FVEMA LR W, B 2 uL BERH T
SDS-PAGE #:i,

1.2.4 1 VP53B MiFRIHI & B i sVPS3B lifk
¥, H BCA P ERN&EERHNEA.
AHIRES, FRET Bl SDS-PAGE BEI /3 25 1. H
VKESHRIE , VI — NI AR e, ARE YL 45
REABEAZT RN, HTETI RO R E
1) H R, PR, BT A A T
VI 1.5 mL B0, INAZRIRK T 4 °C B3,
RN AR B, B R B S AR 5 2L
fbIG, #EHE R 28 ED 8 S)ES, 2 H
BRI R M5, BERR 14 d InsE— e, R
BE 4K 4 WEHIFHIKIBUMN, B &5 Edt
T, B S WA IR

1.2.5 ELISA AN MEFRIN: fiH sVPS3B 1E
HBUE, FHERTR B 22 il (pH 9.6) i e bt I A
W S mg/L, BALINA 100 uL, 4 °C iR
WH, FREFR R MR MBUS , F PBST Ui 3 1K
J&, J1 PBS FCE 5%BLRE Ui 01, 200 pL/AL,
37 °C £ 1.5 h, FJH PBST ¥k 3 YK, W46 M4t
TR 2.5%MEBE AR AN TR 58k B, , 100 pL/AL,
37 °C W% 1 h 5 PBST ¥k 3 k. #&fLINA
100 uL H 2.5%/BEAR U5k 5 1: 5 000 575 B Eht
#-HRP Hifk, 37 °C¥E 1 h /5, JH PBST ¥k 3
WG, IAJEY) A4, 100 uL/AL , B4k 544, 30 min
J&i, 2 mol/L HySO, 2 1 50 pL/ALZ I E RN,
BRI OD4os

1.2.6 Western blotting #& Ul 1 I ;5 B9 4F 5 1%
pET-16b-Svp53B H # Jii ki 43 Bl b 2% 5% 1k =
Rossetta, PRI Y%, #8 2HEE LB 57389 (%
100 mg/L %), 37 °C. 180 r/min $55553 7%, W H,
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WA 1:100 #k 2o fit S 2N hiE R LB ikt
H1, 37 °C. 180 r/min 535 % ODgoo 21°M 0.5, SEHL
100 pL BV B ORI K1 41, A IPTG
(¥ 1 mmol/L), 37 °C., 180 r/min 4kZEi%E TR 57
4 ho B 100 pL TR BSOS RAR R SE g S A
PBS FE WA, SFAFUMA AR WD 5 min,
#4T SDS-PAGE. & H#/r /5% % PVDF K
180 mA 45 min, 555 5% E A 1 h, i
A—H P45 1 h ZEIEE . TEH TBST Bk 3
K, HK 5 min, sVP53B Fiik 1:50 000 ks, —Hi
IgG-AP 1:10 000 B¢, BCIP iKY 4.

2 HGRE5AMW
2.1 pET-16b-Svp53B ELAFRRIE

B NEWHEE I F VKR 7%, vpS3B N i H 1 F
Bt Svp53B idit PCR Jr =M WSSV £E[H2H DNA Hr
PR, Horra RNE S IIEWE 1A). Bk
PCR i1 Hi #) pET-16b-Svp53B i 4H JFiki BamH 1 i
ISR o, WYY orreEX/N S —8, 3t
4 6761 bp (Kl 1B), ARG AE I IERYE, B
Y5k J5 i) S 20 BORL AT DU, 0 2 AR R

t — ’
R 2- -
5——-

4 — -
3 .

1- -
P X -
1_

0.5- .

1 IRASHEELAR BRIk B i

Figure 1 Electropho-retogram of agarose gel detection

#: M: 1kbDNA 43Fi Marker; 1, 2: Svp353B PCR =¥
(1050 bp); 3—5: pET-16b-Svp53B BamH 1 BI=4)(6 761 bp).

Note: M: 1 kb DNA marker; 1, 2: Syp53B PCR products (1 050 bp);
3-5: pET-16b-Svp53B BamH 1 enzyme digestion products
(6 761 bp).
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Svp33B IFAEAILR, Ui pET-16b-Svp53B 4]
kiR EE ), AT T sVPS3B RIS
2.2 pET-16b-Svp53B Kk K&

FEA TSP SR, sVPS3B g Tim
25k 40 kD, W sVP53B-His fill &7 1 FU /3 75 24
4 41 kD, SDS-PAGE . Western blotting 46l 2% 5% i
7%, sVP53B 1 pET-16b-Svp53B 1A Z v DAL i 4 1Y)
EXEIE(E 2),

2.3 sVP53B-his BH{KE B 4L &N

SDS-PAGE il i 7% , sVP53B-His fii{A& JL-F
SERTE THLIRIRIE R [FIRT, sVPS3B-His 2 1 4F
SEPERBE Ni-NTA SR REER 2l ik B 4R iR
(K 3A). H4E SDS-PAG B I CL A1 BSA &, M
&Atiit sVP53B-His 4ifb /™ Wity 1.5 ng &
(18 3B)., % /L& sVP53B-His Ui {A I 4lifb s,
B NEEIE FUEER) 3 mg sVP53B-His filld & 1145
VP53B Hifk,

2.4 HUMEHY ELISA A&

BN LR 4) B, sVP53B BTN IESUN IR
B, 3KF] 1:150 000 LA |,

2.5 #Hui;EHY Western blotting 45 5 1448

Western blotting Al (&] 5) /s A R—5
M, BT HREE T 50 000 F5475 AT LA Sk Hhih &
F| sVPS3B, LA /RZPUMIE R PEL SR RER

3 g

A vp53B FER A TIF A [FIEIE 50T R
P P IER 3 8 T ARG R p74 HE K p74
NFR pifd (Per oral infectivity factor 0), J&55—1 8
R IIFIAE 5 ARG B 4 1R e B HUME DG i 5
31t A DR R 74 5 DR £ — A o35 B A ST A% 0
HEH L, BRI ACMNPY P74 i3 H C S5 ik
X i#£%] ODV (Occlusion body derived virus)ZEf,
1 N IR T A ODV R m Y. A SCHY /M
7R, VP53B 5 P74 —#F, H7E C vy 3 i Bk
SRS IR, HAA R FE 48 TR Qe AR DG i A 5
(pif genes) N pifi . pif2 F pif3 HIA w55 FE LR ST A 5
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kD M 1 2 3 4

170 — s
130 — -
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-
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[
I
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B ER B
e

LI R

!

34— -

!

.

26—

:

2 pET-16b-Svp53B ik
Figure 2 pET-16b-Svp53B expression detection
F: A: SDS-PAGE EFEALN; B: Western blot Kiilll. M: B FHARME; 1: KRGS pET-16b-Svp53B; 2: 155 pET-16b #iik;
3: %S pET-16b-Svp53B FISWESY; 4: 55 pET-16b-Svp53B ULIERRY. k878 sVP53B-his fl & .
Note: A: SDS-PAGE detection; B: Western blot detection. M: Protein marker; 1: Total protein of non-induced pET-16b-Svp53B; 2: Total
protein of induced pET-16b vector; 3: Supernatant protein of induced pET-16b-Svp53B; 4: Pellet protein of induced pET-16b-Svp53B.
Arrows refer to sVP53B-His fusion protein.

AkD M 1 2 3 4 5 6 BkD M 7 8 9 10 11 12 13
- 1 “FR
170 — 170 — « !
95 —w— = 95 —
72— ' ”-. - -
55 — -- 55 — -
43——.-—-~ -' é 45— “ l E
34 i 34—
26 — v -
26 — o

- - -

[ 3 sVP53B-His &iF K41 (A) K% 4E7E 2 (B) SDS-PAGE #ifll
Figure 3 SDS-PAGE detection of sVP53B-his inclusion body purification (A) and quantification (B)
TE: M: BABSFRERE; 1 BEREEEA L; 2. WIRIRIRE, 3. REMIaIEIR, 4. RE5EH] Ni-NTA BUIRHIRETEN
EH; 5: HUEAIZREH; 6: sVP53B-his 2i1LF5#); 7-10. 1 uL sVP53B-His Zlifk=#); 11 1 ug BSA; 12: 3 ug BSA; 13: 5 ug BSA.
i k4E/R sVPS3B-His fill &5 # .
Note: M: Protein marker; 1: Protein in supernatant; 2: Dissolved inclusion body; 3: Un-dissolved inclusion body; 4: Protein unbinding to

Ni-NTA argrose beads; 5: Washing protein; 6: sVP53B-His purification product; 7—10: 1 uL sVP53B-His purification products; 11: 1 pg
BSA; 12: 3 ng BSA; 13: 5 ng BSA. Arrows refer to sVP53B-his fusion protein.
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Figure 4 ELISA detection of serum against sVP53B
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5 Western blotting 435 54548

Figure 5 Specificity detection by Western blotting

E: M: BASTE Marker; 1: £FFAEEA; 2: 554
HEA.

Note: M: Marker; 1: Total protein uninduced; 2: Total protein
induced.

AKX e — AN AR T VPS3B A T fig
J& WSSV R ELH T, 55— J7 i, WSSV 1)
FEE FAF T a At R A B B LS, JEEE
AR LI FEEBEEARILT AR
F HR A0 Pl £ B P 4B B ARAL®), 2007 4E, Chen
SR R R, TR EBIERR VPS3A SR
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) PmCBP (Penaeus monodon chitin-binding
protein) C Al BAEH] 5 Bl —Fh2H 8 F ARl
Peritrophin-A [RFEGL A JLT Bgs a1 207,
IEFRATREI, WSSV 28 11 5 ik b figg il 52 1 A2 4
MEAEHSA TR Y T P74 4 TR Y, VP53B
AIRESE S A2 A EAE A . 2009 4E A FSE &
B PmCBP J {24746 15 £ LR, VPS3B thn]
DA H R A A A PR S T SR TRHED , LA L
T AN (4 A Xt VPS3B b ATt — A i F
SR T EEEE . ARSI VPS3B Fil &
ERIT IPLINLT , X — 2D g0E WSSV 48 R YL
Ph K VP53B 5 [l IR AR AR AT 1 20
PEEX VPS53B 1-350 aa #4755, — 5 T B X
535 P74 MM S, 73— I N S 2R BR 1R
RPERE, S5 EMiEZ IR R e, XA EA
AIRE SR YAH I . A CAEMF G R, 24k
VPS3B & KM, W T RFMRIEREMA . AFER
KWK, JEXT RS T AL, TERIR SRR,
WREH VPS3B K AFRIMMIIFRE, F£
IKHIIRRBEE IR, ASCERE Rosetta 1 HFRIBH
P, OB BRI TR R 1 6 Pl %651
(AUA, AGG, AGA, CUA, CCC F1 GGA)X} i
tRNA, $ 5 1 AMERER G HE AL T AL R 50
MFRIXKT o AR LIRS 11 sVP53B-His
Pk, SuRALE RN, A
R R BR AR AR T, DR AT B kb AR AS R Al Y
HH.

Buft: BB REF RS ZEFARIRARE R
TEWSSV A F ZEDNAKE &, Bt 63 mh KF T4
FHRL T 18 FAH .
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