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RERBIlES VPT 2EEZREENHER REIR
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(L. AU R AR ar B2 e, T8 M AL 2100465

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

210036

3. MR E SR R 2 5 A B2 B VLR JRM 2151235
A ATIFAR PR DIFEI, TLHF #i At 210017)

WE. ¥ a5 %5 (GCRV) MK EE B VPT WIEE (4 0.9 kb) & H k4 & B-ILzh &
BB BT (#40.56 kp) 4 3 I % % 7 5, & & 3 F 4 4 # {k pFastBac™ Dual # , k15 &
41 Jft kit pFastBac-B-VP7 -VPT, , DL #F 58 5 f.% 5200 R # s R . E 4L Uk 4% 10,30 .60 pg
K34 EE 30 pg REEKAKXAEA, TRxEE 14,21 .28 49 K # i RT-PCR 4
VPT it FoK-F B R ER LN M AEKFEEFRRRN A X R HR, FRET,
pFastBac-B-VP7,-VP7, $ N # 1k 5, VPT WA B-NH E A B FTWRS THE XL, 2%
49 Rt 2 B By EE 8 T4 R ANHEIE S £, BB NEREES 21 REF &K
B, %5 10,30 .60 pg HEE W RIE AT ELH K 0% 0% 5% , T % 5 AR 4 Fr 3t B4 2
Al 30% F1 100% , 5% ¥ pFastBac-B-VP7,-VP7, 18 4 2 B Jx 1 X 5 f 5 2 1k ) i A 854 o

RERFBRR. ARAERNZEFTHIRELR L EWARGEF LR ERT &4,

KR BT IR E; VPT; BB HE; B-IsiZa BT

hESEE: Q753; S917.4

¥ AR5 75 PE WS 1L % ( hemorrhage disease of
grass carp) , 4 B i) — Fi S E G FE R, HOR
JE——X5 £ °F fig P8 f5 3 ( grass carp reovirus,
GCRV) ' & M B9 2R} ( Reoviridae ) , 7K 4
W90 BE )& (Aquareovirus ) , &% g J& HHRE 1
B Rk, 2 R Y T A AE O BE L
N NN LN 7 R RO E TR U R X
ST M 7 5 A0 T R A g, A IRk 80% L E,
H ARBTG5, 24— H 2R fgf
B R v R )

GCRV PRI i 11 2% 73 75 Be i) BUE RNA
(double strand RNA , dsRNA ) 41 i, FANG %"
AT F 5 4 AT = A 25 A F 5T, 2 B R
GCRV ik 7 FhA7e 8 1 (VPL ~ VPT) 4,
Horh VP5 #l VPT iR aes AR se 414y, VPT HH 2

W fs HHA:2011-05-24 f&[E] HH#3:2011-09-04
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VP5 Fl VP7 HiiRdERie 5ol #n, H VPT ik
rhAITE S VPS (19 3 %, & B VPT 1] figj& GCRV
EEABFEICERE . HE &0 R Sh b AR TS
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ARG IRz BRI, A S A I
SRR AR W A S AT A 2 o AR A1k
fijj ( Megalobrama amblycephala) 1) -3l & H )5
BRI VPT e PR o B 0 1R s 5 A B 2844
pFastBac™ Dual 1, Jf: [R]85 —4% DL ) VP7 3t
P& TR R 2 M A E (polh) JE 3l T4 2
R VPT BRI R P 1 R AR, IR T
Ji& 1AL IR T 1 B AR LA KON 3 £ LY 1L 1Y) B
PEDRAAE ST o SR B 0 I 7 IO FA% R
P B T 2 5 2B 7 i IR BT I R T 22
1 MRS
1.1 sEIg#f#t

T B AR L 48 AL AR Fe B AR S B A
PN T VL IR VL 3R K R g, o £ 07 g A0
B 7F Pk Oy GCRV8T73 (Jit FR &5 8t 1ML i BF
GCHV873) "™ |y YR I TI7 3l 0y 46 938 J) B e,
B A AR CIK, VLIRS 7K A= 3l W28 i T s 4
il v o0 52 38 & AR A, T 41 TR pMD-B-actin | E.
coli TG il 28 B 2 M AT B2 5 L 2
B sy TR 2 L 06 EAR AT, pFastBac™ Dual 2§
KK Invitrogen 72y ) ;= i, pMDI8-T #; 1K A
Takara 23 7 7 fifr o

ER el QIAamp Viral RNA Mini Kit
i QIAGEN /] 7 i RNA PCR Kit( AMV) Ver.
3.0 R 14 N VB T, DNA % $£#f . DNase [ |
Agarose Gel DNA Purification Kit Ver. 2.0 4£ly B
TaKaRa 2\ 7], M199 1% 3% 3 ( GIBCO BRL) 4 H
I AR YRR IR A R AR LA S il T
W bR A MR B2 ) HAth R 1R
oy Hr
1.2 VP7T EERYIE . TESEE

VP7 4997 3% GCRV RNA [yfh$2 | 5% 5%
SIS UL 1T, M4l GenBank & /A FF 1Y
VP7 BLRF 4 (6550 AF403396) 3514 : P,
5-GAATTCATGCCACTTCACATGATTCC-3" ( |
Rk 7R Eco RIM #5.) Al Py: 5-AAGCTTAAT-
CGGATGGCTCCACATG-3'(Hind M) , J i 14
94 CTHIASME 5 min, 94 TA84: 40 5355 CTiB k45 s;
72 CHEMf 1 min;35 NG, 72 TLEM 8 min, HL
PR BEIE HL VK S o

J= M 04 St T e S PCR 7" 3 7 ¥y [a] i
4lift,,Eco R 1 /Hind T X Y] )5 5 pMD18-T %%
RIS, P WA 44 T-VPT, 494k E. coli TG1

REFR G35 2 B T AR AR /P 25
1.3 HBEENEERBREIR

B-Msh kB BI THTHE LKk A
PMD-B-actin W BLARIIE(T B-actin HEPAFH 14, 514
J¥ %: P,: 5'-TCTCCCGGGCTCTTACAGGAAA-
CGGGTC-3' ( Sma 1) #1 P,: 5'-CTACTCGAG-
ATTGGAGCTCAAAGTGAGG-3'( Xhol) o & i 4
.94 CHiA4 4 min, 94 CTA8M: 1 min;55 CTIB k
50 5372 CHE 40 5:35 AMEFF.72 CHEA 10 min,
[a]iic PCR 7749, Sma 1/ Xho DWUEHYI G , v Bt R FE
it Y] pFastBac™ Dual 4R {&rh f4 S A Bk Ay 2 K
pFastBac-B-actin, - HiF) K& .

VPT U E ey e VPT IR 1 Tok
H¥Eh VPT §) PCR 724y, 4 EcoR 1/Hind T
VIlG , B4 va b ik [R) R DY) pFastBac-B-actin H,
A H 2H BRI i 44 4 pFastBac-B-VP7,, I i 1]
YE

LA T-VPT g8y Bh, FI B it 5149 P, :5'-
TAT CTCGAG ATGCCACTTCACATGATTCC -3’/
(Xho 1) M P,: 5-GCTGGTACCTTAATCGG-
ATGGCTCCACATG-3' ( Kpn 1) 347 PCR ¥18, |
PEAEAFR] VPT JEPR R4 1S | vo ke 5 508 , By 1
71, Xho I/ Kpn VXU VI 5 5e B 1F [ #F Bl DI 1)
pFastBac-B-VP7, , ¥ H. iy 4 & pFastBac-B-VP7,-
VP7, (8 1), JFEFI4EE

Sma, Ipy o Pph ECOR 1
Hind 111

fl ori

Ampicillin

pUC ori

1 EZHF# pFastBac-p-VP7,-VP7, Z5#)[E]
Fig.1 The structure of recombinant plasmid
pFastBac-B-VP7,-VP7,

FTARAL FR s TIHIAE,
PEHOIASAE 14 ~20 em (A JTE 60 ~ 120 g, {0
I 1) [F]— b B il 19 ~ 22 CK il 78 4R
Ho LI 5 A (1) XA AL ;(2)
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T TR 10 pg/f s (3) S 4 5 R
30 ng/ s (4) FEGTELITR 60 pg/ R (5) FES
ZSRRIARTORE 30 pg/ o A4S A BRAL TR SRRy
0.4 mL, FEERER TG

RT-PCR #:] VP7 #9463k FHREEMGE
5514 21 28 49 K, AR B R AR FRICR I, $2
B RNA B A DNase 1,37 C 4k 1 h, 2 10
min KRG, 54 P./P, , 4% 30 € 10 min,42 C 30
min,99 C 5 min,5 C 5 min #4756 5%, LU G5
P AR 04 CTRASYE 5 min J5 , 3% 94 TR 40
5,62 TiBk 50 s,72 C#EfH 1 min(5 cycle) ;94 C
APk 40 5,66 TR K 50 5,72 CIE A 1 min (30
cycle) ,72 C#Efif 8 min #£47 PCR 44

AR g ) 2 551421 .28 49 KA
W3 BRI, FRESLE .4 CHRK,
2 000 t/min E.0> 10 min, 43 B 1M, —20 CIRATE,
K FH RIS R A BTSN , S5Ot 40 e R
AR SN 1) P23 L ] 27 T -

LDy, M2 B 7 R i
Wi 1071072107 107 10 F RS, L 0. 2
mL/J& T s FE AR 4 v, B4 8 8, AR IR N
P HKIRPERIAE (31 £1) CHEEN, A4,
MRV, R LI PR AT TCAE T R I AEAR
BHEAFHIAERILT-IHZ, K H Reed-Muench
W] EC A kA LD,

AT REGGREE  TRMIESESE 21 KRk
BRI 2 ST ) K T A B /K B R 22 LD, /iy 107
i, P IE I3 T S Gy i e e IR 3 B £
TG 20 |2, 400 0.2 mL, 4341 5%, 5
(31 £1) C, 7%, EMT MR KA 0T R
B, B AR IR G TS R B LT R AR )

BREGR T (%) = [ (RIRAIIE TR — s
IET=2R) /X BRAIFET 2R | x 100
2 45

2.1 VP7 EEMY G . EESEE

2: RT-PCR #"31415512 0.9 kb () H (1) 5545 (&
2-a) , 28I, 4% pMD18-T #8344, XUf) 5 PCR %
FELERULE 2-b, 45K WoR, B e BEr) R Bl
830 bp, 5 GenBank 2% 751 [RIEM: A 9%
2.2 IZERBREHE

PL pMD-B-actin 4 #2 4z, PCR 9" 3 1% 51| 24
0.56 kb B¢, 5 2 4~ VPT JEH & W V) I , KR
i et [FIRE Y] pFastBac™ Dual # {4, 75 5 5

41 % & pFastBac-B-VP7,-VP7,, fiff &) # PCR %

TELR LK 3

bp M 1 2
1 M bp

L © 000

2 000

(WY | ()
L d 750 1 000
b 500 750
500
250 250

100 100

@ ()

B2 VP7 EE PCR ¥ 4R (a), T-VPT By
Eg11#0 PCR 7€ (D)
a.1. VP7 2 PCR 7£#j; M. DL2000 DNA #I%f 4> T i & b5
. b:M. DL2000 DNA A3 7t 45 e ; 1. EcoR 1 /Hind
I XLFEY) T-VP7;2. VP7 fiy PCR %5
Fig.2 The amplification of VP7 gene by PCR,

Enzyme digestion and PCR analysis of T-VP7
a:1. PCR production of VP7 gene; M. DNA marker DL2000. b.
M. DNA marker DL2000; 1. T-VP7 digested with EcoR | /Hind
I ;2. PCR analysis of VP7.

2000
1000

500
250
100

& 3 pFastBac-8-VP7,-VP7, E§1J]F1 PCR £E &R
1. Smal/ Xhol AU )) pFastBac-B-VP7,-VP7, ; 2. B-actin 1) PCR
YE s 3. Xhol/ KpnI 3B pFastBac-B-VP7,-VP7,; 4. VP7, i
PCR %3¢ ; 5. EcoRl/Hind MALHEY) pFastBac-B3-VP7,-VP7,; 6.
VP7, # PCR %7€ ;M. DL2000 DNA A% /35 BTt Anife

Fig.3 Enzyme digestion and PCR analysis of
pFastBac-3-VP7,-VP7,
1. pFastBac-B3-VP7, -VP7, digested with Sma [ /Xho 1 ; 2. PCR
analysis of B-actin; 3. pFastBac-3-VP7,-VP7, digested with Xho

I /Kpn 1 ; 4. PCR analysis of VP7, ; 5. pFastBac-3-VP7,-VP7,
digested with EcoR | /Hind 1l ; 6. PCR analysis of VP7,; M.
DNA marker DL2000.
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bp

2000

1 000
750

500
250

100

4 RT-PCR #ZERT% BRI R
M. DL2000 DNA %} /> ¥ B #n s 1 ~3.10 ~60 pg
M 4. SEAARA,
Fig.4 Detection of transcriptions of
DNA vaccine by RT-PCR
M. DNA marker DL2000; 1 — 3. Vaccine 10 — 60 pg; 4.
pFastBac™ Dual.

2.3 RT-PCR Wli%BR % & I 5%
pFastBac-B-VP7,-VP7, #J5 B J5 , 4% RT-
PCR #5l VP7 JEP Y25, 4558 R S yie 41 #4 ]

PHIH 0.9 kb YRR, LR VPT SRR E 7R
BRI RN o TR 4 DS 14 REGINZE SR 1l
JE RS 49 RAR SR BE A I 21 AH K (1) VPT ik B 1)
mRNA
2.4 HARKFERNE

®iff 13 4} pFastBac-B-VP7,-VP7, &, #i KAl
G P B [RIR NPT KT 25 RNk 1 IR, & i
WP E &40 21 d ZEA AR ik 3]
e, Z A I N
2.5 RTEMBERPN

% Jfl Reed-Muench J7 715 Fr 5535 49 GCRV
f) LD3, ok 10 7°/0. 2 mL, £/ BN 10 7' 5 X 47
% 21 d R AITICEE, 25 R BN e T 4 ~
7d G, LA T A SR LA
o A 5 B 3 R S I, 2D 3 f AR s e I, S
JERIE A 1, < L AE Y 8 ) o I R IR o 45 ZH AR T
RMGIE R AR IR 2, B REHRIETH
WY I I T 25 28 1A 4 0 B P 6 BRCAEL, B 3
pFastBac-B-VP7,-VP7, X GCRV YA U119
PRI PE

x1 E&EGERREIMNENER

Tab.1 Antibody titers of the immunized grass carps

25 i Jil/d time
group 14 28 49
10 pg 1:4~1:8 1:8~1:32 1:8~1:16 1:8~1:16
30 pg 1:4~1:8 1:16 ~1:64 1:4~1:8 1:4~1:8
60 pg 1:4~1:16 1:8~1:32 1:4~1:8 1:8~1:16
ZX A& vector 1:2 1:2~1:4 1:2 1:2
Xt B5 control <1:2 <1:2 <1:2 <1:2
*x2 TREHNRTEMERRFAN
Tab.2 Death rate and immunoprotection of the experimental fish
415 DNA JE§i/ pg Sk e STk e FETE/ % SR 1/ %
group quality of DNA no. of fish mortality death rate immunoprotection
1 10 20 0 0 100
2 30 20 0 0 100
3 60 20 1 5 95
23 # A vector 30 20 6 30 70
X B control / 20 20 100 0
3 i pFastBac™ Dual fit{A ik , T 445 AR B B A —

B I BB ASE R AYT RET 15 B LY H 19 /Y
K, AW 5T 1 A R D AT R O RE

R 3 A PERYBUR 315 (ph R 3 71 p10 J3 35 7)
AJ [R) R A A H AR, BRI 8 fiE
ERREAS B S AT T ARy — R D
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B, A& — A EA T/ mini-Tn7 A2 47 f
(Tn7L FI Tn7R), 0] [6] B 4§ B-actin-VP7, I
polh-VP7, 351k &4 A 3] BmBacmid ( HJ) 5 20 %5 55
SRR ) AL b 5 B 2 0 A
M7, ¥4 # 1) pFastBac-B-VP7,-VP7, i iff A {K )5,
VP7, ’I7E B-NEh & H G 3 F K3 T 3Rk, & 5|
B v 1E ], 1 2H #{K pFastBac-B-VP7,-VP7,
M A] i 5% Bac-to-Bac & 4t 3k 15 1 4 BmBacmid,
A B-actin-VP7, F3E o, 5 AT B B A% R 252 1
9 5 ] is) BmBacmid JEgs i ¢ Ax 2l Rl /=
TEZMRE A Z)F Ik 5 T ] KR EL VPT,
EHE P HER, AN A AT RESc Bl — 2 ] 2
HPIA

B-WLah 1 a sh T2 R sl B i 5L R A fa A 20
Murr 3% 9 E G, GOMEZ-CHIARRI %
T CMV ( Cytomegaoviyns) 5 2 F i J3 3
F Bl B B [ R B ( Fundulus
heteroclitus) FLR i = 1§ B-JUL3h 2 H 5 3h 15K 3h
POCRMHE A RIR, 4R R, B-Ish E B 5 3)
TIBRCR T 22 BRI AEE . B-IlahiEA
Ja 8 BAT S SV40 KU1 E 31 AH 2 i B R Y
JE S SRR AR 2 41 LR 20 I R S F
AN R A5 s K- (2 3K DRI B A 7K 72 5 4
AR IR T A8 A A oo R v 22 A e 38 AR O
1o ABEFEH, KB VPT BERTE 13k 6 B-JL 8l iR
FUR ST A 5%, BAETESS 49 d J5 473
AEIE 1 RT-PCR Kl 21 VP7 Y425k, Fe I 41 3%,
1A pFastBac-B-VP7,-VP7, 115} 49 d J5 5% A #ik%
fiff , TE AR AT T R AL RS | I RE

VFZWIIE R, AR B I S e ROR 5 2 Tl
AR — & IR DG, JF H AR R i b
P TP AR AZ A o A ] E AR FIAS [6) R
VAN NS R 1 il N T I [ B SR N N
HICW W B R . A/ Ma TR & —
1 ~50 pg, WAHRIE 10 ~ 100 wg BY57] & /Al 15 2
LI A SR AR R R A Y o
T PR D) 2 BN R PR 2 i KO R AR
AWFFEBIT 10,30 .60 pg 3 54, &4 Bt
PRAM I 2 LA AE 21 d BB WS T R,
FEE DU L, 30 we IR & T HE W
A, 478 30 ng 0. 4 mL Z5F N A 225 A4 P iy
s, IR, & 4177 A TR RN K
SFIEANRRAR X AT R 5 45 2 0y R AR SRR

GUBER I A (8 AR 5 A7 G, 1 Le A LI
SN DNA 2 v SR R A AR K SF F 36 ik K
Fo WIHE LA, o5 AR AL B R 3 R R
70% , WX RE A — & BIHTIE , (EAEHT A I
FE SR AR A DL A SRR IR, SR WK v BE 2
JEURE DNA G- [i] s 76 144570 4 FH 1 o o 9 3 1o
BN, T REAFAE SIS Y 51, BT LA CpG oy &
JGHY 6 B2k DNA J7 81X sh P HILIA ™ A S Be s i
HIRE W B LA R S i R Gk
TPERN o [T IR W], o e 45 2 w5 4 (9 1 fE
BGPTSR TR I 0l , T S A B v ke 1) 1 AR 47 /Y
PRIE I HSE B Az 7= e Dy 28 1 B A AR R 4 52
ROR , AT SR TE R 19— I N i e e 1 ~ 2
Wo [N, el e 2 te E MR SHA i T
E— TR o

S

[ ] PRk B DU R WFFE BT, v K B2 B 1K
VLK P RIS Fi U 1 43 e B 8 1l 55 BF 5 PR 4.
A M I 905 i —— F 0 1 IO 2 ( FRV) A% IR
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Construction and immune efficacy studies on DNA
vaccine with VP7 gene of grass carp reovirus

XU Shi-ying"*, LIU Lin®, LI Jing-hui*, ZOU Yong®, NI Jin-di*, YANG Yuan-jie',
GONG Cheng-liang’, CAO Guang-li*, XUE Ren-yu’, CHEN Hui**
(1. College of Life Sciences ,Nanjing Normal University ,Nanjing 210046 , China ;
2. Jiangsu Center for Control and Prevention of Aquatic Animal Infectious Disease ,Nanjing 210036, China;
3. Pre-clinical Medical and Biological Science College ,Soochow University ,Suzhou 215123 ,China;
4. Freshwater Fisheries Research Institute of Jiangsu Province ,Nanjing 210017 ,China)

Abstract: Double GCRV outer capsid protein VP7 genes (0.9 kb) and B-actin promoter (0. 56 kb) from
Megalobrama amblycephala were amplified and cloned into gene transfer vector pFastBac™ Dual to obtain
recombinant pFastBac-B-VP7,-VP7,. Immune experiment and immunological effect were studied. The
recombinant plasmids were divided into three groups based on doses:10,30,60 pg.30 wg pFastBac™ Dual
group and control group were designed in addition. Immune efficacy was determined by means of
transcriptions of VP7  antibody detection by indirect agglutination reaction and challenge experiment on the
14th,21st, 28th, and 49th days after immunization. The results showed that pFastBac-3-VP7,-VP7, was
transformed into body cell, VP7 gene could be controlled for expression constantly by @-actin promoter,and
transcription of VP7 was still in process on the 49th day. Antibody was produced and the titers reached their
peak on the 21th day after immunization. The mortality rates were 0% ,0% and 5% respectively in 10 ug,30
pg and 60 wg vaccine immunization groups,30% in pFastBac™ Dual group,and 100% in control group
after GCRV injection. All results suggested that pFastBac-B-VP7,-VP7, had good immuno-protective
efficacy as DNA vaccine against GCRV. Therefore, the study provided important academic basis for
research ,development and application of the GCRV genetic vaccine.
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