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At 43 R PRI T B R 35 RGP 2 LU 05 RAHFIC T VPS6 MMk h 354 EE . B GCRY-
TXO2W bk AN A R B RNA, R i RT-PCR J7 35778 H AOJEIR VPS6, 43 55 % pGEX4T-3
K¢ pFastBacHTA #4{k 1= 4§ ki pGEXAT-3-VPS6 #4 k% BI21 (DE3) , % PTG % 3/, I Rk & 5 1
GST-VPS6, /Iy 83 ku, LA LA AT 27715 5 36 11 2405 S s 2 B, 4 T VPS6 B9 Stk ol LA
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5 HA 3 D R P A Ee keI L ST 4
TH VPS6 5 1 % GCRV-104 VP55 & [ [
KE15.1% , H 5 VP55 {53+ AR w4, 5k
AKHERRRL, F 0 L Ry 25 15 200 e W A T ) S0 7
YL TR 1, 25 5 A0 M I g A

AR i R WA S H AR Tk T 5
VP56 S A BEAERH M E&EA, I HEUE T
VP56 % 15 GCJAM-A Z& 4 G M & 1 M .
Fibulin £ (/2 5% 4 A fE—— AL SRE BdE
ifii L5 T # GCRV f#§ VP7, 1l %I GCRV [ VP55
PIREAHEAE A . AR LB AR A 1
A1 GCRV [y VP6 5 VP7 Jg iy 7 0ifi By ] 45 1 R 1
WA s fa 0 IRV, FTRE S 4T GCRV A5 R A1)
FREROR T BRI AT 6 1 GCRV 2 (9
TR M W IE o ASBF IR FE R 1 F
WFE S7 IR R BL Ry VP56 SN gt 51, #4
HFAZ R IR R pGEXAT-3-VP56 5 HA% KA
Ki pFastBacHTA-VP56 , 43 5IITE K T T M B U4
it R BIF S R 2 B 1 R O, Sk i — 25
5% VP56 F& 11 DI RE B AEVR IR S B0 75 5
1 20 0 P A A FH B A

BRIk

1.1 et #

GCRV-JXO2W & ¥k th A 55 56 % 1 B fR AT
CIK 4f ifi . pGEX-4T-3 Vector B 7 52 3 25 { 7F,
DH5a, BL21(DE3) Wy [ RAREY A R AW, K
B DHIOBac & 32 25 ( H C il %), Trizol
Reagent, Cellfectin® [I Reagent, pFastBacHTA

*1

Vector , & HUZH il SFO Je H: 4% 3% 3 S£-900™ TI
SFM, %% Yu 1% 3% 3 Grace’ s Insect Medium
( unsupplemented ) ¥ Il H Invitrogen, Pyrobest
Polymerase , PrimeScript’™ Il 1Ist Strand c¢DNA
Synthesis Kit, PrimeSTAR® Max DNA Polymerase ,
His60 Ni Superflow Resin . [R il 14H Py VI, T4 1% 42
B4 F TaKaRa A 7] 6 JA# ICR /NG A L
RO, FIRER, IKRER, M
FR%, Xegal B [ 1A T A B /. PTG,
HRP FRiC 951 I 1eG 553 A AH 0G0 Il B L
B A YR BR A F) 5 Anti-His Tag Mouse
Monoclonal Antibody i) § Proteintech
1.2 REH*
L2.1 5t 56 m

{#i [ Primer Premier 5. 0 # 4 %it5| 4 (F
1), 6% gAY TRABRAFS .
1.2.2 7 K:[A ORF (4 4% & pGEX4T-3-S7
pFastBacHTA-S7 ¥4

FH Trizol YA H2 U JXO02W bk () CIK &
RNA, Jf] PrimeScript™ II 1st Strand ¢cDNA Synthesis
Kit 5075 S0Ks B $R I S RNA KU 5 cDNA D
L R, 43 5 L pGEX4T-3-VP56F 45 pGEX-
4T-3-VP56R /5| ¥, UL pFastBacHTA-VP56F 5
pFastBacHTA-VP56R Jy 5| 4§ 14, PCR 4% {4
T:94 CHAZM 3 min, (94 C 30 5,61.1 C 30 s,
72 °C 2 min) 35 cycles,72 °C 10 min, ] Wizard®
SV Gel and PCR Clean-Up System i #| & %} PCR
P HE R Beati A

514 FF 51

Tab.1 Primers used in the present study

FH EmG1Y
Gene Sense primer(5'-3")

FAEEY

Antisense primer(5'-3")

CGC GGATCCATGGCC

ACTCGTGACAGCCGC

CGC GGATCCGATGGC
CACTCGTGACAGC

VP56

VP56

CCG CTCGAGGGCCACT .
pGEX-4T-3 cloning

TACAGCAAACTACCGTCCAA

CCG CTCGAGGGCCACT
TACAGCAAACTACCGTCC

pFastbac-HTA cloning

T RHAT R L 7 81 IS 4

Notes : The italicized and underlined nucleotides represent the recognition sites of restriction enzymes

i BamH 1 F1 Xho 1 FR M N V) B B
pGEX-4T-3 ( pFastBacHTA ) f1[n[ig g S7 F BX kAT
XD B, ] T4 DNA JE 3 BRRs 2l AL i H 8
B4 5 5 W 4 pGEX4T-3 ( pFastBacHTA ) 25
JORLEAT e R R 16 °C L HE 82 12 h, T4 Liqase
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1 wL,T4 Liqase buffer 2.5 plL,%s ik 100 ng, H
f9 5 Bt 300 ng (400 ng) , it K&K 3] 25 pl, M
B 10 L 73 FeAk DHS o, - HEHC 10 4>
AR JEAT PCR B uE I , JRBH P B T v 7 4
JF 4 B BT kL, R il O pGEX4T-3-VP56  J¢
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pFastBacHTA-VP56,
1.2.3 YR pGEX-4T-3-VP56 )i/ 33235 .
etk Je H 8 ) 2k

K400 E 5 /9 pGEX-4T-3-VP56 J5i ki 4% 1k
BL21(DE3) , PRI A b A 7 A0 3 & Amp " LB
FEARHE 37 Cad itk R s AL il 35 T W e
HEFE RS Amp” LB 8383, 37 €, 190 v/
min, EIRARG SR 3 he A IPTG #1755, X
#0.0.1.0.3.0.5.0.7 mmol/L 5 H1)E 55 4
h JGIREEEHMEFE,4 °C,8 000 r/min B0 20
min;; PLIEFHZE I KPR U, H 1 x PBS EE & T
VE , I BRI o 4 °CL,8 500 r/min 2
AL> 20 min J5 WA B35 FILTE , #) ] SDS-PAGE 73
Mrlsi% ik GST-VP56 # 1H iY ATk -

AL S5 K5 S % ik GST-VP56, H
PREVEW ERTTTE (4 CHEIK 20 min) ,FiLi] 2,4,
6 mol/L JRERVE LA H , & VEMIK , Bk ik 5E
J5 4 °C 8 500 r/min B.0» 20 min, WWEVLIE, &5
FH 8 mol/L JR 2 H B ULIE, YE i i R A Bradford
PR E 3B 3 R TTE - 80 CARAT
1.2.4 VP56 2 e bRl 85 S s e oA

M -80 CrkFH ik aifb s H . Haifbny
FEERSENR,200 we/ H L A0 4 0, 51K
R FHIE I N TE 5, vVPS6 5 f [RS8 A 4% 10 1
RARFIRE G TS . 2 UGS 2 IRyESH
KSR, 586 RN e 2R 5t 40 1: 1185
ST 553 WARBEAESS 2 IR e — i Ja kAT
BRSNS IE R s . 1 RS AT DUORBGR
4 RGP AR RS 3 IR AES 4 s —
il MR A B, 1l % ik & 37 C1 h,4 C iR,
K5 000 r/min B0 10 min I MTE, /25
4 50 pL, -80 CLRfF, —¥ 4 CH. Kl
UL i &R, 44k 1 tVP56 I BE, Western
blot £l VP56 Z 470 Il ¥ 19 5 S5 Mo B i Iy
PVDF JEAE S 5% 451 PBST 5 Wi = i 7= 17 W%
B2 h, Jfil &0 VPS6 ZHi M iEE N —$i(1:
3000)%EiREZME 1 hJ54 Cibfk,PBST ¥t 3
YRR S ming FEFHEHTUR B 1gG FE=H (1
3000) % =7 E 3 h, PBST {4 3 Ik, ik 5
min, f% /5 ¥ PVDF i # T DAB 7 B & 4, ]

ddH, 0 2 112 .
1.2.5 H 4 5 ki pFastBacHTA-VP56 [ %% FE K
FERL R I EE 0

SR S5 By % VR A7 9 DHIOBac i, il #
DH10Bac j#&~Z 7%, ¥ pFastBacHTA-VP56 Jii fi %%
{1t DH10Bac J&Z 2%, 17 T 50 pg/mL FHFE X,
7 pg/mL KKK, 10 ng/mL PUIR K, 100 g/
mL X-gal,40 pg/mL IPTG i LB g tk, T 37
C,Hi57 48 h, ZJa PRI BEAE DL Pl B ) 2k
afifl,24 h JFPRBOA B 50 we/mL R
2,7 ng/mL PR 10 pg/mL PUFRE ) LB
SRt 5 e 35 5%, (# ] PureLink™ Hipure $2
AT KL DNA, fff ] 51 % pUC/MI3 F (5'-
CCCAGTCACGACGTTGTAAAACG-3") ., R ( 5'-
AGCCGATAACAATTTCACACAGG-3') , %t A i
DNA #4791, PCR SO AR & AR 1 L, 514
£ 1 pL,PrimeSTAR Max Premix(2 x )25 pL, G
K22 pLo JRNEAAFHR 93 C TS 3 min, (94
C 45 5,55 C 45 5,72 C 5 min) 35 cycles,72 C
7 min,
1.2.6 FFki DNA #:4¢ B di 2 Jifi &2 Western Blot
o0 e 2H 2

fi %% Y4k 7 Cellfectin® 11 Reagent, T 75 4L
MRl G Bt 20 1L, A0 M A7 05 R R T 95% , B RE
1.5 x10° ~2.5 x 10° % Y S 41 Sy 5 L 40 i 450 o
8 x 10° />, #F ki DNA 1 pg 1 Cellfectin® I
Reagent 8 pwL, H( 8 pL Cellfectin® I Reagent Ffi
BT 100 pL AEHAZRIY Grace JEFRILR A, K
H 10 min, B 1 wL #7462 DNA FBT 100 pL A&
I Grace B53RILIRAS] RN Cellfectin®
II Reagent 5% B¢ 1Y) DNA JE 2], = iR F 30
min, ZIF AN . 27 CHEE 3 ~5 h, i %
YR AW, B LI 6E 2 mL Sf900™ I SFM K; 37
Hko 27 CHEE 72 h 5, RSN

12 ] His60 Ni Superflow Resin #fifk, His-VP56
W, a5 8 AR ) Bradford 325 I H vk
&, H % -80 CHR1F. ] Anti-His FRHTAEN
—40, HRP #5929 - 1 B 1gG 1t gt 47
Western blot 4347,
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2.1 S7 E[E ORF ¥ &% pGEX-4T-3-S7
pFastBacHTA-S7 py#JiE

PEHURK Gy JX02W 7 #k A9 CIK & RNA, H
PrimeScript"™ I Ist Strand ¢cDNA Synthesis Kit i)
Gl TR B B ORNA 58 5% cDNA, DLt
cDNA fE 25 B Mk, w FE i pGEX4T3 5
pFastBacHTA #%{4& |-, PCR 4§ 1H 24 1 539 bp %
i, KANFT VP56 PRI /INHTF (B 1) o JBORE i
P45 1] pGEX4T-3-S7 5 pFastBacHTA-S7
PR o

S7

= =D WOl

E 1 S7 EE PCR § EREKE
Fig.1 Electrophoretic profile of PCR
products of S7 gene
M. marker 5 000

2.2 EHERTVPS MIFSREMURER
iy

SDS-PAGE £5 5 R , 48 IPTG 5 5 1 B AR T
TEFH EL AR 2 TPTG 15 T (0 X BE B 7 83 ku 7 — 4%
B H A0 (B 2) . HMEAJLT2HA
T ULE . SDS-PAGE 45 5% Lk & B, {4
IPTG 0.1 ~0.7 mmol/L iS5, H i 55417 2 He 45 W
&, HIPTG ¥ & (4 i % H 8 A Rk Wh
W ARk, FF LK IPTG 75 33 BEE 4 0. 1 mmol/
L(El3) . gifb)aryE 418 [ rVP56,80% 17 it #r
8 mol/L IR % HL, H] Bradford £ 7 J5E 525 0
HWREZ 2.4 mg/mL, rVP56 4ifk)5 LA T
A (E4) .
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2 EHEA rVPS6 W SRIER RS
Fig.2 Induced expression and solubility
analysis of rVP56 protein
M. EEBURERIB; 1,3, RiFFAMETOE; 2. FRAMET
UE; 4. SR A IS K L 5. SRR A S

HITTTE

M. protein marker; 1,3. the precipitate of uninduced bacterial
control; 2. the precipitate of induced bacterial control; 4. the
supernatant of induced bacteria after ultrasonic; 5. the precipitate

of induced bacteria after ultrasonic

3 ARREIRE IPTG 3t rVP56 ByiE SR
Fig.3 Effect of IPTG concentration on the
expression of rVP56
M. EEABHFREY G 1. RFESHEARTIE; 2. 0.1 mmol/L
WL ATIRE; 3. 0.3 mmol/L e 75 1 I IR UL IE 5
4. 0.5 mmol/L ¥ iFEFIEMADIIE; 5. 0.7 mmol/L ¥k i

SR

M. protein marker; 1. the precipitate of uninduced bacteria; 2.
the precipitate of bacteria induced by 0. 1 mmol/L IPTG; 3. the
precipitate of bacteria induced by 0. 3 mmol/L IPTG; 4. the
precipitate of bacteria induced by 0.5 mmol/L IPTG; 5. the
precipitate of bacteria induced by 0.7 mmol/L IPTG
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ku
170

130
100
75
55
40

35
25

E 4 rVP56 Zi{k =¥y SDS-PAGE 417
Fig.4 SDS-PAGE of purified rVP56
M. SEEAREYIB; 1. 205 R 2. 0.1 mmol/L YK BE i
FIVTTE
M. protein marker; 1. purified sample ; 2. the precipitate of

bacteria induced with 0. 1 mmol/L

2.3 VP56 ZmERMEEREDT

Western blot 25 5 i 75, rVP56 FE 5 B T
K/NZY S 83 ku By H B 2678 (18 S) 5 1 45 B9 anti-
VP56 £ i fEi ik 5 A 8 VP56 7 A R S
PP

ku
170
130
100

75

55

40

35

2 ——

5 Western-blot #&il rVP56 EHEH
Fig.5 Western-blot detection of rVP56
M. Marker; 1. rVP56 4 E M

M. protein marker; 1. recombinant protein rVP56

2.4 #HI DNA BETE

) PureLink™ Hipure iz 7] £ 32 BUFF k7 DNA
SRS, X AP DNA 47434, PCR BB 1A &
B 1 wl, 51445 1 L, PrimeSTAR Max Premix
(2%)25 WL B HIK 22 ul. 02N 93 CHi
A5 3 min, (94 °C 45 5,55 °C 45 5,72 °C 5 min)
35 cycles,72 °C 7 min, PCR F=4f)%% it i vk B 91
#4000 bp S AEAT, R/NFI T [R] (P
6).

bp

5 000
3 000
2 000
1 500

1 000
750
500

250
100

B 6 #FH DNA g m ik E
Fig. 6 Electrophoretic profile of PCR products
of recombinant bacmid DNA

M. FRUEIE 5 000
M. marker 5 000

2.5 EHER VPS6 WEZRIERAN

218 Bac-to-bac FRARWETEFR B RG] - T
TOSAUAR e Gy B A0 M, 5 — A R B g 1 0
HR,27 CTIEEAM 72 h, B R WM, B¥:
YLJ5 96 h, S AN M AZ AR AR L XS BRSSO, 4
A R A, SRR (1 7) o RS fLAR AL 20
JEEI T T 04,1 000 r/min B0 5 min, 2K
0.22 wm U8B U8 BE FIE W A0 LT TE A
2 x SDS loading buffer 30 wL,100 C @ 5 min,
12 000 r/min Z5.0> 10 min, JL_EiEHIEE, BUL %
B LI S URRLE iR, Western 255 7R, ik
THEHAHEH VPS6, R/NA T 62 ku, yralEEH.
K1 & i5 His-VP56, {fi /i His60 Ni Superflow
Resin #lifk His-VP56 25 (A Hl#E (& 8) .
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E7 EHMMEMELEIR

Fig.7 Signs of infection
a. IEH SFO 4if; b. FRRIAL YA SFO AL (#4545 96h)
a. Normal SF9 cell; b. SF9 cell transfected by bacmid(96 h after transfection)

ku oy 2 3 4 5
180
135
100 s
75 -
63 -
48 -
—
35
25 | ——

E 8 His-VP56 §J Western Blot 4347
Fig.8 Western Blot Analysis of His-VP56
M. FEEAREYR; 1. IE® SFO 40; 2-3. A FF-RLEE L1
SF9 Zf1; 4. faE [ 5. 4ifbJ5 1Y VP56
M. protein marker; 1. Normal SF9 cell; 2-3. SF9 cell transfected
by different bacmids; 4. Virus supernatant; 5. VP56 after

purification
3 phg

1 % GCRV Blidpc i & B, 5300 LUK [ Py
AR BRI TF R IEADIE . K A 25 %
[ % GCRV-IX01 4hKFE 11 VPS Hl VPT 5
EALRE P A RE B AR R e e R A v R AT T B
7%, 2 W] VPT 5 VP5 i [fiL i ¥ 5E 4 57 14 H A
GCRV Ji a5 bL 1, AEA &% BHL 1195 75 i e
AR, FFFIR P 2 3R 8 R AE A 1A R Gk
() VPT7 5 AT 1 Ry s fa R AR 1 8, S AL %
ARl VPe R o 1 1T B GCRV &4k
(HZ08 .GD108 106,109 918 FI HuNan794 ) 25 f%
VT JLAEA Bl Bl 2248 , EHTZEZEXT GD108 £k VPS5
BT T IR I e R Mo, B IR R I
VS B AT S R A T R B (EO
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BNt SR EPT GCRV YL T s g4 %,
ARSI 3 SRR A %) GCRV-IX02 MRAMK S
H VP4 VP35 dH 4T T WF5%, i GCRV 2 i
FRR LTS 27 A0 O v RO 7 B85 1 A, 95 K
SN GCRV104 #k VP6 25 [ HEAT T 5k
W RRRRIR , A I B 1 952 2 T AR R

ABFFEXT T EL GCRV Yy S7 FEF G i) VP56
BT TIRSN RS, BRI T RAERIK
kT B R R TR RS, M T pGEX4T-3-VP56
JR IR B, ik GST-VPS6 fit G H H, ot ik
RRRIRE A BUE L T A AR, T2
FHPR R B2 B BR S AL B Ty %, A TR By
2.4 mg/mL [ GST-VP56 Rl &4, KN H 83
ku, I H2EALE B /N RS T 3T VPS6 |y
Z DU, TR AR S50 % W HL Y Bac-to-
Bac S AAPIRAE 1EA EHOR , 223028 JH AT IR 55
RERGAER RN EE VPS6 HH,
VP56 H:H 5akE %5 pFastBacHTA # 44k b, T E O
YR AT DH10Bac B2 854K, A R,
IRRER, IR R =50 LB P4, 4& B 41 4F
B FEY B AN TR AN A BB B A S
Bsp, WSCEE 2 it K2 43 5 9% 7 35, Western blot 4%
PR B YL PRI A0 5 P, e EE BRI iR
KT His-VP56 #H H, K/NSHITHHF, 2570 62
ku, HA]VES H, 118 A His60 Ni Superflow Resin
4l R f a4k His-VPS6 HH , L2 1.5
mg/ml,

ARSI RINEIE T TR GCRV SMEK 5% |-
fISEE R 1 VPS6 , iz HIR A B 5% 28 R G A
FERI B B AZ R IE R GRS T ARIE X4y
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S, H AR w2 0K 03 B WA 74T VPS6
EN /KL SSEERSR L3N X P A g e
B MU 2 3k Y AT R O BT H A B AR
IIRERIIE — ST B 5 w0 T 20 2R A
HAEIA ST T RPIR A B 2k 2UA /) GCRV
BTN AR i 585 T JEAil

S 3k

(1]

ik, R, AP, & SEAIFEGIUEEE HZ08 Bk s
BS%E]. PEKREE, 2010, 17(6) ; 1257-1263.
ZHANG C, WANG Q, SHI C B, et al. Isolation and
identification of a grass carp reovirus isolate GCRV HZ08
[J]. Journal of Fishery Sciences of China, 2010, 17(6):
1257-1263.

FIrfe, L% HafRatEh Rt R(]. oy
KR, 2006, 2(3) : 66-71.

WANG F H, LI A X. Advances in research of hemorrhage of
grass carp[ J]. South China Fisheries Science, 2006, 2(3) :
66-71.

Lhytte, BRIEEN, X3, 4. RO 9 I SR Be A IR
BERELI]. kB, 2008, 35(1) : 4549.

MA G H, CHEND Y, LIU L Y, et al. The study situation
of the immunology of Grass carp’s Toxic Bleeding Disease
[J]. Fishery Modernization, 2008, 35(1) ; 4549.

ZHANG Q Y, RUAN H M, LI Z Q, et al. Detection of
Grass Carp Hemorrhage Virus ( GCHV) from Vietnam and
comparison with  GCHV strain from China [ J ]. High
Technology Letters, 2003, 9(2) ; 7-13.

WANG Q, ZENG W W, LIU C, et al. Complete genome
sequence of a reovirus isolated from grass carp, indicating
different genotypes of GCRV in China [ J].
Virology, 2012, 86(22) . 12466.

WA, £, Bk, . HaTRIURNHEE = PCR
i I i S RN I LD . P K =R, 2013, 20
(2):419426.

ZENG W W, WANG Q, WANG Y Y, et al. Establishment

Journal of

of multiplex PCR for detection of grass carp reovirus and its
application[ J]. Journal of Fishery Sciences of China, 2013,
20(2): 419-426.

RAO Y L, SU J G. Insights into the antiviral immunity
against grass carp ( Cienopharyngodon idella ) reovirus
(GCRV ) in grass carp [ J].
Research, 2015(2) : 670437.
WV, MBS, TEERE, 4. PIRRE AP 00 R L PG ik
Moy S LT]. ok, 2010, 40(3) : 44-49.

XU Y, HAO G J, SHEN J Y,

Journal of Immunology

et al. Isolation and
identification of two grass carp reovrius strains in Jiangxi
province[ J]. Freshwater Fisheries, 2010, 40(3) ; 4449.

B, TR, XkZE, % —bRE ST IR RE 55 BER
I 8 RS IR 2 T [T ]. KA AR,

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

2011, 35(5) : 790-795.
ZENG W W, WANG Q, LIU Y K, et al. Isolation and
identification of new GCRV strain and primary study on its
immunogenicity[ J]. Acta Hydrobiologica Sinica, 2011, 35
(5):790-795.
KA. FABME 7 I HZ08 BRI 7 B S 5 R N4
SFRAESTID]. B BIETERE, 2010.
ZHANG C. Isolation, identification of grass carp reovirus
HZ08 and molecular characteristics of its complete genome
[D]. Shanghai: Shanghai Ocean University, 2010.
ZHANG C, WANG Q, SHI C B, et al. Molecular analysis of
grass carp reovirus HZ08 genome segments 1-3 and 5-6. [ J].
Virus Genes, 2010, 41(1) : 102-104.
EA, P, BFIRE B dsRNA ) 55 ARG ) 2 0 0
AR MR AR [ T]. ¥ v R4, 2012, 21
(5): 756-762.
WANG T, XU D, LU L Q. Detection of the co-infection of
different grass carp reovirus strains using dsRNA sequencing
technology[ J]. Journal of Shanghai Ocean University, 2012,
21(5) : 756-762.
NIBERT M L, DUNCAN R. Bioinformatics of recent aqua-
and orthoreovirus isolates from fish: evolutionary gain or loss
of FAST and fiber proteins and taxonomic implications. [ J].
PLoS One, 2013, 8(7) : e68607.
WK, EiE, aSEh, 4F. AT IUREE GCRV VPS6
AEAFHEERSELT]. K720, 2016, 40(3) : 371-
378.
YU F, WANG H, ZONG Q K, et al. Screening of potential
host proteins interacting with VP56 of type I grass carp
reovirus by yeast two-hybrid system[ J]. Journal of Fisheries
of China, 2016, 40(3) . 371-378.
YU F, WANG H, LIU W S, et al. Grass carp Crenopharyngodon
idella Fibulin4 as a potential interacting partner for grass
carp reovirus outer capsid proteins [ J ]. Fish & Shellfish
Immunology, 2015, 48 169-174.
LIU B, GONG Y C, LI Z, et al. Baculovirus-mediated
GCRV vp7 and vp6 genes expression in silkworm and grass
carp[ J]. Molecular Biology Reports, 2016, 43 (6): 509-
515.
ATTOUI H, FANG Q, JAARAR M F, et al. Common evolutionary
origin of aquareoviruses and orthoreoviruses revealed by
genome characterization of Golden shiner reovirus, Grass carp
reovirus, Striped bass reovirus and golden ide reovirus
(genus Aquareovirus, family Reoviridae). [ J]. Journal of
General Virology, 2002, 83(8): 1941-1951.
HE Y X, XU H X, YANG Q, et al. The use of an in vitro
microneutralization assay to evaluate the potential of
recombinant VP5 protein as an antigen for vaccinating against
Grass carp reovirus[ J]. Virology Journal, 2011, 8. 132.
HE Y X, YANG Q, XU H X, et al. Prokaryotic expression
and purification of grass carp reovirus capsid protein VP7 and

its vaccine potential [ J ]. African Journal of Microbiology

http: //www. shhydxxb. com



476 A PN 271 %

Research, 2011, 5(13) . 1643-1648. [22] oz#pup, skds, BARE I AVES A0 0F i 90 7 VP4 (VP35
[20] EATZE, vHE, WHERE, % 260 IH s GCRV- HH LU T & MR R )] KAk,
GDI108 #k VPS 3 H s RK[T]. Rl A2, 2016, 40(3) : 355-362.
2013, 32(2): 97-102. ZONG Q K, ZHANG Y, LU L Q. Preparation and
WANG HJ, YE X, TIAN Y Y, et al. Prokaryotic expression immunogenicity of polyclonal antibodies against VP4, VP35
of GCRV-GD108 VP5 protein [ J ]. Journal of Huazhong protein of type II grass carp reovirus[ J]. Journal of Fisheries
Agricultural University, 2013, 32(2) : 97-102. of China, 2016, 40(3) : 355-362.
[21] EAUZE, vh&, WERE, % 60 0% GCRV- [23] R, B4, M5, 4. HEaFpilnes VPe O 7ete
GD108 #k VPS5 2 F S RE M A st i (). K724, IRBEREPFRIRIAIE DI [T]. okl 2012, 42(6) .
2013, 37(1) : 109-116. 3842.
WANG HJ, YE X, TIAN Y Y, et al. Analysis of function SU L, ZENG L B, ZHOU Y, et al. Preliminary study on the
and immunogenicity of GCRV-GD108 VP5[ J]. Journal of expression of Grass carp reovirus VP6 protein in Pichia
Fisheries of China, 2013, 37(1): 109-116. pastoris[ J]. Freshwater Fisheries, 2012, 42(6) ; 38-42.

Prokaryotic and eukaryotic expression analysis of outer capsid VP56 protein
encoded by type II reovirus of grass carp

SHENG Jialu', ZONG Qiankun', YU Fei', WANG Hao'**, LU Liqun'*”

(1. National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306, China; 2. Key
Laboratory of Agriculture Ministry for Freshwater Aquatic Genetic Resources, Shanghai Ocean University, Shanghat 201306,
China; 3. National Experimental Teaching Demonstration Center for Fishery Sciences, Shanghai Ocean University, Shanghai

201306, China)

Abstract; Type I reovirus of grass carp represents the pandemic strain for grass carp hemorrahagic disease in
China. VP56 is the outer most protein on the virion of type I reovirus, and is suggested to play a key role
during viral entry. To facilitate the study on biological functions of VP56, here, we investigated the
prokaryotic and eukaryotic expression of VP56 gene of type Il reovirus . The VP56 ORF encoded by the S7
genomic fragment was amplified by RT-PCR technology from the ¢cDNA of GCRV-JX02W infected CIK cells,
and it was cloned into the pGEX-4T-3 and pFastBacHTA, respectively. After confirmation of the clones by
sequencing analysis , the pGEX4T-3-VP56 was transformed into E. coli BL21 ( DE3) strain to express fusion
protein GST-VP56. SDS-PAGE and Western Blot assays indicated that GST-VP56 was successfully expressed
in E. coli BL21 (DE3) strain with the molecular weight of about 83 ku. The recombinant protein mainly
existed in the form of inclusion bodies. Polyclonal antibody was generated by immunization of mices with the
purified recombinant VP56 proteins and the specificity of antibodies was determined by Western Blot.
pFastBacHTA-VP56 was transformed into E. coli DH10Bac strain to get recombinant bacmid DNA that was
analyzed by PCR. Then, the recombinant bacmid DNA was transfected into SF9 cells. Positive SF9 cells
transfected with bacmid DNA stopped growth and lysed at 96 h post transfection. Western Blot results showed
that the His-tag antibody could be specifically bound to His-VP56 fusion protein with the molecular weight of
about 62 ku, which was soluble protein. In this paper, recombinant VP56 proteins were successfully
expressed by both prokarotic and eukaryotic expression systems, and polyclonal antiserum against VP56 was
generated, which laid a foundation for characterizing the function of VP56 protein during viral infection.

Key words: type Il grass carp reovirus; VP56 ; prokaryotic expression; eukaryotic expression
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