%36 B 3
2012 4E 3 A

P/ ¢

JOURNAL OF FISHERIES OF CHINA

Vol. 36, No.3
Mar. , 2012

X EHS 1000 —0615(2012)03 —0429 - 07

DOI:10. 3724/SP. J. 1231. 2012. 27803

FaHmFRFS VP6 EAMRZRIE AL REINR

AW, BEES, RHE
A, BEE

8 B, Re#, #HEH,
%O, TRR

(L RN PR S R B2 Be VIR R 2151235

2. YLIR AR 7R A S TS 4 1 o T3 P A

210036

3. M SO A BRI s 210046)

WE: y THITE 2 KR & (GCRV) VP6 I ¥ {7 & v <t 2 & g oy % & R 1B AL ¥
vp6 FE I 57 9 A% R 3K #OfR pET-28a( + ) , 192 T Z 41 Ji #r pET28a( + )-VP6, SDS-PAGE
Fn Western-blotting 75, B4 VP6 H AWM AT EA A B ku, FZ UL BEFLAGLE, EHE
BEHAEREAN20% £ 4;NC A LENELAEZE G, UFERES00 ng WA EH E LA
(14 ~20 cm,60 ~120 g) , & % 14 21 28 49 70 R# L A ER LA TLAEKT, E R D
T, RRESEE 14 R8N B &K A R R ESUR, # 21 RE B &g, F 70 X0 &
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ik GCRV Sh7e i VPS5 1 VPT Jf il 4 1
PL VP5 Fl VPT fp StPEPLIA, K By n] LUK S
HH R RE, 228 VP Fil VPT T4 (1 i I B
PERE T R AT B, (T 8 fE R oy H S
(R4 X GCRV BEfT =44 byl &K
FoE IE5H S R ERIFSE 2 BR, VP6 11 5 W 3L 3)
Yy IERE R DR B 82 B (A AHLL, ¥ 7E AZ SN i
EETEEREERT . VP6 K1/ GCRV (1
BiAsez —, HA T dsRNA 4548 . M
Al rY R A 0T i DI 75 AR S 5K SR A B i
i, KBV RE S & 1 VPL VPS5 VP6 VP9 4L
M5 AT PRI, VP6 175 5 11 h AR 85 A I
5 MM VPG 2 5 £ ik i EE R AR
X8 AR A e BT ST T R AR i e
J B A R o R A T T 2 3k A D fig DT 7
VP6 [ FI &% 0 5¢ 6 3 (M I A 4 K a8 K
pCAMB IA1302-VP6, H fff 5 5 J& [H 4 1) 3 ik 328
BiBEE T LA, Fang 45" 76 B B 40 (SfO)
WINHEERIE T GCRV VP6 FI 5 8 2% 46, 5¢ Y 8
F1(EGFP) L[N, RECHREZHFEITE T
A1 I (8 T FST , (H AT R WL 40 VP6 &
PR £ I G5 SSOR W E 5T, DR AR 5 358
FH VP6 Sy fige e 4T I 56 P, A 3 T DA% R 3k 2 A
pET28a( +)-VPo , 7E R IAFT B AT 23k H
FIRYSERE b, B NG A alifb i 5 20 8 e e 5
B, WY T R VPO R B ) e A
AR LA Bk 8 A 1 g ) G e AR 9 L BT 2R R
e I S A R A B A AR R — 2P
b,

L MRSk

1.1 SEIe#f#d

SEER R VLM T L KL R K
J Az 5 B LR BE (GCRV) |, i R-II T ShiAH
Yy Jry VL& AR 5T 5% UG, I VLR 48 /K A= 3)
W 10 7 42 i vp O A B 5 A VPG 5E%E ORF
HEE 21 Jii ki pMD19T-VP6 | 3 ik 4% {& pET-28a
( +) (Novage /\#]) . Escherichia coli TG1 ,BL21
(DE3) P bk i o5 R 2 B2 2 il s 2 5 A=
BT T YT E R AT
1.2 ZWxH*

pET28a( +)-VP6 #.ik & kg #y 2 i)
Jiki pMD19T-VP6 4 EcoR | /Hind Il ( Fermentas

23w U AU vp6 JE P BE(1.23 kb) , 58
B[R FE DD ) pET-28a( + ) , 4K pET28a( + )-
VP6 B RIAEA, IR A TAY TR L) A
RRZX W) I B

T VP6 £ KR ATH P 898935 F Rk
H 2 GOk pET28a ( + ) -VP6 544K KA AT i BL21
BAR, PRGN B 5 50 T 3 mL LB B3R (&
50 pg/mL RABEEFR ) 1,37 CHFRI K, B30
pL iGALHE 3 mL LB AR J5 3k, 37 CH;
7% 1 ODg, fHiEF] 0.4 ~ 0.6 B IIA IPTG (43
JE 1 mmol/L) #4715 43k , 75 T ] 43 51l Ay
1234516 h,

SDS-PAGE #= Western-blotting W55
FIKW, 5 2 x SDS EHEZE P RIR G, &b 5
min,12 000 r/min &.0> 5 min J5, ] F k47
SDS-PAGE (W45 [ h 5% , 73 B h 10% ) 34
HIVK 45 o J5, o &R B AR 5% %% & PVDF i
(amcQualipor) |, % 3% BSA [#) PBST 2tk
4 CHARMA 1:1 000 #i R BT His-6 41
(AL RARAF]) ,37 CHEFE 1 h;1:2 000 #i B
f) HRP Fric B9 40 ) 1gG (LRt /AR A W) ,
37 CJ iz 30 min &R N5 4 PBST P fiE 3
UGG DAB[ A TAY TR (L) AR
CINETAERS

N T oA E B AT 50, S S ARk
P 200 mL, B AR RAR . L 20 mL P i g
W (1% TritonX-100 .5 mmol/L Tris + CI 2. 925
mg/mL NaCl .60. 06 mg/mL JR 2 ,pH 8. 0) H &
UUGE , VK b PR (80 W, 41K 10 5,45 10 s, &4
BfE] 30 min) & FH R 1E,5 000 r/min & >
40 min, 56%% IR0 EP 48 & T TOvE T # A
WG UE 3 U, B FIKIEE 1 k. IRTTVE, I
A 3 mL 2843 (5 mmol/L Tris + C1,10% H 1.
2.925 mg/mL NaCl, 480. 48 mg/mL JR %, pH
8.0) .4 Cil7. X5k SDS-PAGE,

¥4 VPo R o eyt BOWEFETE
KB, INAGE AR 4 T, 12 000 r/min
2§ 10 min, J_EyE T Ni fEalife, At fife 4 €
HoE . Ni A 5 A5 R IRER ) MCAC-0 (R
PEVR) P4 f5 , AT 24k AR i, R i 2 6
Jii/min, AR i His-bR 28 8 H S NI AR #
A 5 R IR MCAC-0 B R4 58 H;
H-H i MCAC-1000(5 mmol/L Tris « C1,10% H
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W1.29. 22 mg/mL NaCl,480. 48 mg/mL JR % .
68.05 mg/mL Bk, pH 8. 0) i B ) A [ ¥ BE 119
DRIV B e AL i, 4% 85 1 mL 0 2B I8 e
OD,y, , 73 P AR IRE A N 2 AR FR I TC K S T
-20 C#E 1 h,4 C 12 000 r/min &.[> 10 min,
Fe 1, DOUE IS R 1 x PBS i, —20 TR
£ AT A SR TR 2 x SDS #E it Jin A 22 v
¥ ,100 C 7 5 min,12 000 r/min,5 min, B
#17 SDS-PAGE £l

SR SR TOLRET 2 J8, v EUEeH: e
14 [ri] — b Y £ B (fA 4 14 ~ 20 em, 15T &
60 ~120 g) F 19 ~22 C/ARRP AL T, T
VP6 (2.5 pg/pl) 52 A AL (RN
TR PR 52 2 A BRA 7)) SR FRIR 2], 4% 400 wL/
B BEFEEB ML IR 1 S5 S 2 4R (] Bof 152 A f i 1Y
AR IR, R4 40 2

A LT 2 e b ) & 4RE 07 RIZL ANy
( Bigd Ay R A R W) T PB 22 o il
(0.11 mol/L pH 7. 2) ¥k 3 ¥, BT AL 41 40 g
0.1 mL,50.1 mL GCRV 12 mL PB ZZ iR
G ML RN 2242 0 0. 25 mL R g
(2.5% ), TEiRHFE4 h j5, H PB 2Pl i 3
U, ARG AR BRI 20 mL BE ik 0. 5% i< 240 il
B

8] 2 4R R BUAR R AR A T A
FAHEA)G , B RUEE NG NG OLFFET IO,
I HAESE 14 .21 28 49 .70 KFEHLE 3 FEH 2
FRCR I, K B B0 45,4 Cit i, 2 000 1/
min .0 10 min, 53 B i, —20 CLRAE, R [A]
PR SR A

S AR AR BEEERESE 21 R
GCRV gl & AHT (100 pg/mL 2 % , 50
pe/mL §E5 R ) 1 K w AR FER K B 2 LD, 1Y
10", 2l 8 35350 4 590 S5 8 28 1) £ K
WA, ARG 20 BB 0.2 mL, 73R iR 3R,
P (31 £1) C, A, e BT ORE K 2 il 5k
FTE DL, JeJa IR S48 Rt B A T AR 4

Ho GREARYIH (RPS) = [ (i BRLAET-% — 4
PELHIET 3 /R IRLHFE T3 ] x100% ™,

2 RS0

2.1 FikZik pET-28a( +)-VP6 f4E
i 4] Jii ki pET-28a( + )-VP6 £ EcoR 1/

Hind Il XAV 5, nl Az I 21 24 1. 23 kb 1) Fr B2
(1), 5B B R BEOR/MATT, UE] vpo
H DN R v B ) DR R G5 24K pET-28a( +)
o R R vpo BRI IE W, I 5 pET-
28a( + ) "1 His-hr %% )y 51 T[] — LA AE o
FW] pET-28a ( + )-VP6 T #% ¥ i B 3K 1F
Fayst o

bp

5000 &
3000
2 000

1500
1000
750

500

250

100

1 EAR# pET-28a( +)-VP6 HIEEYIEE
M. DNA DL5000 Marker; 1. vp6 f PCR %5 ; 2 ~3. EcoR [ /
Hind T ALJ§Y) pET-28a( + )-VP6,

Fig.1 Enzyme digestion and PCR analysis of

pET-28a( +)-VP6
M. DNA DL5000 Marker; 1. PCR product of vp6, amplified
from pET-28a ( + )-VP6; 2 — 3. pET-28a ( + )-VP6 digested
with EcoR | and Hind]ll .

2.2 EEVP6 EAMLE

W %8 LA Y BORL pET28a( + ) -VP6 [ 25 %
& pET-28a( + ) ¥ bRk BL21, Pk PHM: 55
s, 22 IPTG( 4k 1 mmol/L) if5 3 3Rk
& WA S R R E R R E E, UL Hiso B3
FEPLIA #E 1T Western-blotting %5 7 . 45 2R i /R 7
43 ku 4b BB B AR SR AR (B 2) , SRR 4y
F—3, F W VPo EFE KA B B ik
2.3 FEFRIEFEHNMEL

¥4 pET-28a( +)-VPo T4 4 IPTG 435115
$1.2.3.4.5 f16 h J5, Y4 # (K #E17 SDS-
PAGE il (&l 3) o #EW K E 45 0B B, Bl
B FE IR, AR AR EAKER N, 2
PS5 h, Ik E e E, EALE A SRR EA
H 2R 20%
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2 E4H VP6 & H1 SDS-PAGE #1 Western-blotting 43 7
M. bRIESF FHEE I (10 ~200 ku) 5 1,17 pET-28a( + ) #4L i ; 2,2". pET-28a( +)-VP6 #ALT
Fig.2 Analysis of SDS-PAGE and Western-blotting of recombinant VP6
M. protein marker(10 —200 ku) ; 1,1’. transformed E. coli BL21 strain with pET-28a( + ) ; 2,2’. transformed E. coli BL21 strain with
pET-28a( + )-VPo.

ki M1 2 3 4 5 6 T B 5) R ER, Y 10 mmol/L Bk
200 = by, \ L N N
150 R == == FF R AR TR B RISV
100 VRIBR T 26 1 A i R e, 100 mmol/
P L i I e 945 90k 6 I, 6 M A SR B, 7E SDS-
» PAGE JiriA7 —4% 43 ku i) H 9 464 , FLILT- Wiz
! KT AT 1 4
30
ka M
25
3 EEREEESH VP6 RiXKEHXER 07.2 [N
M. bRfES T REH; 1. pET28a( + ) #4kL 1 ; 2 ~ 7. pET-28«
( +)-VP6 AL 4> 5 IPTG #5: 1.2 .3 4.5 #16 h, 66.4 | ey

Fig.3 Induction expression of pET-28c/( + ) -VP6 in
E. coli BL21 strain
M. protein marker; 1. transformed E. coli BL21 strain with pET- 44.3 4
28a( +); 2 —7. transformed E. coli BL21 strain with pET-28«
( +)-VP6 were induced with IPTG for 1,2,3,4,5 and 6 h,

respectively.

2.4 VP6 BAE AN 200 S
T S K B 200 mL, B 0N EE A vk
AR RO IR T RO A

AEREUE A C LR TR AR L A o AT RS VRS B R 4
7 I R ULE 34T 10%  SDS-PAGE 34 (4] M. bRIES T4 2 (15 1. pET-280( +) 6 {LTH; 2. pET-28a
4) o SRR, WOR A BCRE LIEP HER (+)-VP6 HEALTT; 3. pET-28a( +)-VP6 LAY 2L L5
SR B/ DN T A R P SR DU R 5 R 4 pET-28a( +)-VPo FEAL A LT

BB ES, DA E A AN VP E 1 T Fig.4 Solubility analysis of recombinant VP6
ALRIARTE R AEAE protein expressed in E. coli

M. protein marker; 1. transformed E. coli BL21 strain with pET-

2.5 EZH VP6 &= EE,J?MK i . 28a( +); 2. transformed E. coli BL21 strain with pET-28a

@‘Y& M:FH /E 'ﬁ LS {%\:ﬁg ’ % w E:Z * {%E ’ éé Ni- ( +)-VP6; 3. the supernatant of transformed E. coli BL21 strain
NTA His-bind 45 2% FZ HrAE 44k, 158 H A with pET-28a ( + )-VP6 lysate; 4. the precipitation of
I IR e B8 PR VO I R A T B, Ve I A R gk S i R transformed E. coli BL21 strain with pET-28a( + )-VP6 lysate.
o W B 25 1 UE B, FH SDS -PAGE A Il Ut 1 55
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1 2 3 4 5 6 7 8 9

I

E5 #ifk VP6 EHZEHHR SDS-PAGE 54f
1 ~7. AEHEE (10,20 .50 ,100 ,200 ,300 £1400 mmol/L ) Bkmk
VEBURE R ; 8. pET-28a( + ) B {L 1A ; 9. pET-28a( +)-VP6 ¥
LT
Fig.5 SDS-PAGE analysis of the purified
VP6 recombinant protein

1 —7. the purified protein eluted by 10,20,50,100,200,300 and
400 mmol/L of glyoxalin solution, respectively; 8. transformed
E. coli BL21 strain with pET-28a( + ) ; 9. transformed E. coli
BL21 strain with pET-28a( + )-VP6.

2.6 EH VP6 ERHREMRE

A SRR RE T, HE AN (] B 5 () Az U
AT 5 RN E 6 Fiw, S5 X IRALAR L, B fa
Yo e S H 2 VPO B [ , 7 IV H 35 AT A ) 2

PO, IFAESR 21 Rk B mg, Bl S PR OF
HAERPET R 70 RAGEER I B GR . GEitaiar
Pr B, SRR L, SO RA B 2 R
PELUERZEE XFR(N=3) (7 P<0.01),

n B VP6 anti-VP6

i . o X‘J‘v contro
21 28 49 70

AfME] /d  time

6 fEE&MKPH VP6 ik kTN
Fig.6 The changes of the anti-VP6 antibody level in

Bk
antibody titers

the blood of the immunized grass carps

R T DRI S B ROR, A e T
20 VP6 K 45 21 K, N THAh GCRV, & I} g
B KA GESRARIEIEOL, AR (R 1) BoR, W
4~7d 5, WEEA 100% KARIET:, FET- LA
BTG T AT 5 B 70 RN M A, 203 a0 f A s
I, RN & 11, 230 e B Sk g b o R AR 1 A
P2 AR WLIRGL A , R W FH 2l i F 4 VP R
Ho g% B AEOO Y I B BT e e R AP A E

®1 REEMEH VP EEXNEE HMFH REFRPIER

Tab.1 Immunoprotection of recombinant VP6 protein against GCRV

vl LI Y R e/ R FETH/ % TRERI 1/ %
groups no. of fish no. of fish death mortality rate immunoprotection
£ pE4H immunized group 20 0 0 100
X} BBZH control group 20 0 100 —

3 e

F Al I g DI B A2 ] A0 R e 1 Ak A
W, BFFE S SRR, SR T VPG Sy IgA
PO 2 MG IE AN b B A0, 78 28 3/
b R A R P S e R A A AR
R R W Rk R R EE AR 1 VPO
f 2% 5 DR TH 48 S 2 BT IR , 7 A B I3 L
P94 BRI FI 4 VP 1gG Al IgA FLik™ . Xt
GCRV AR[RIACHE R P ILIE 14 F RRE S BF 58 45 5
5755, VPL VP5 VP6 VPO HI#i IfiL 1% 14 HA il
TR B A T, 12 VPG 17 5 B v FHT1R AL B
BT HET, BB E £ R GCRV F bk, ik R
ZE R 1 BT U T B, R Rl S bk ] VP6 K

H AR IR IR B 99% |, PR SF P AR X AL, R, 26
FH VP6 AE 2 B 38 1, A SR8 BOR B, T HL
WA AT REXS Z Fh GCRV Bk Moty BA B 1Y
SR E

BT RIBH R RIERGEHA 5 THAE Kk
ERIR R SR I AS LA I B . KA
Ik pET-28a( + ) HAT 5 Ni* " mg Mg ARtk
6 MHATRNRZ P, T H 40 8 Y 24k, FEAIR
HORMERE . P, A BIFSE 6% pET-28a( +) 3K
BB H T GCRYV vp6 FEPH ) HE 2 FRA B 1A
SDS-PAGE FiI Western-blotting £& il 45 5 g 7~ , T
YHFk Bk LAk ] IPTG 55 5 h J5 , §i41 VP6
HEHNRB KRR G, A HESEAR
20% , W vp6 FPTE K R A W bR 2] 7
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EAER IR, HAEWE BBt Hiso i sg BEHTAR U, 78
STt 43 ku AR AR . X vpo SRR R
R OSSN TE TS R
br.y Y = e A DR IR LN A W e Rl i ep S )
HARKEAMR ST SIS RITS LR, K
T T T A P B S5 AR T B A B, AT S 350 i 1
AR M= £ 5 DLk R A7 AR, R RETE
TERA T R 7 2R 1 A 2l R
AT 2 OCH S FE I NI HEE 2 Mralifh F i
VP6 5 [, & B[] v B 7 R male 2 i %) i 401
A PGB ECR B 2 ANE], 25 A 100 mmol/L (1)
WRIRVA VRIS, 2l A i B4 2 R LT o4
1, 26 B PR SR B0 , i 98 45 SR R RS
24 VP6 [, il %5 GCRV WAL RE i #2488 T4 25
M Bl

PO A KRR PR () 247 B () 2 DA
REM M EZ e bR, AR ST E A VPo
S, FEAN [RGB 1] 65, 8 0 B iAok -1
X IR, B lifb E 4L VPo R T HA R AT
B AR S 5 R 5 SR S s, Do T ) I A o £
ML P HUAOKEAESS 21 KR # &g, b5 5 R %
G AR GIRN TR RIS AT . 7R
REJGH 70 RAJYREAE ML Al 2] VP HTik, HE
DEEZH VPG i 1 % M Il s A 55 4 B 1) 1) fe
REGR R . R VPo 5 S B )5, fig
FE IR ARSI SRR S AR EL AR U, A K
SEAS R 5, HE 5 e ) | e AR A
P & A 3h AR FLACIR S F 2R R R A
Ko BEEIG X R AL T M fa 2 g o s
FHABERE BT GCRV G2, HEBR T oAt Ji i
SEWBET, T e e A A R R R AE
T2, X AE—E R LPPAL T VPO 1 Ry B A 5 1
PIVEAE AT e, AT LA VP6 fE R GCRV I HL(3
RET HA RAFIET 5.
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Prokaryotic expression, purification and immune efficacy of
VP6 protein of grass carp reovirus

LIU Lin', XU Shi-ying“ , LI Jing-hui2 , Z0U YOIlg2 , NI Jin-di*, YANG Yuan—jie2 ,
CAO Guang-li', XUE Ren-yu', CHEN Hui*, GONG Cheng-liang"*
(1. School of Biology & Basic Medical Sciences ,Soochow University ,Suzhou 215123, China;

2. Jiangsu Center for Control and Prevention of Aquatic Animal Infectious Disease ,Nanjing 210036, China;
3. College of Life Sciences,Nanjing Normal University ,Nanjing 210046 ,China)

Abstract; In order to study the immuno-protective efficacy of GCRV-VP6 subunit vaccine, the recombinant
expression vector pET28a ( + )-VP6 was constructed by cloning vp6 gene of GCRYV into the prokaryotic
expression plasmid pET-28a( + ). The results of SDS-PAGE and Western-blotting showed that the molecular
mass of the recombinant VP6 protein was approximately 43 ku. The recombinant protein reached 20% of the
total bacterial proteins,and was mainly in the form of insoluble bodies. The grass carp (60 —120 g in body
weight and 14 —20 cm in body length) was immunized with 500 g purified VP6 protein by Ni*" affinity
chromatography and antibody titers in the blood of fish were determined by means of indirect agglutination
reaction on the 14th,21st,28th,49th and 70th days post-vaccination. The results showed that the specific
antibody could be detected on the 14th day,reached peak on the 21st day and could be still detected on the
70th day after immunization. The fish in vaccinated group and control group were challenged with GCRV on
21st days after vaccine delivery and the relative survival rate in the vaccined group was 100% . These results
provided important academic foundation for research and development of GCRV genetic vaccine.
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