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A, BRE, HER, & ¥, Pk, AHET
(WA WAK=BITEIN, L MM 313001 )

E: %5% 2 & F HI0% # (grass carp reovirus GCRV) EE X F & & VP70.9 kb ty £ A F
REBREL R LA pMDLO-T &, Fa bl ERANF SRV ERFHE FHREBFEST
BNF R LR pCL, %45 2 4 E 4 Jid pCL-VP7, #R 6 M 3 pCL-VP-GFP E4 %A K
#(B GFP #E 5 VPT W —Bc b e R FE M6 &), M PCR RM Y 7 %k B 2 . 16 0 E# o
FHABREEEEERNES B COS-1 fo CIK 3478 o & 3, 7% % B #45 W 8 & RT-PCR
Readmi, £RRA,CFP RE L VPT oy — B b 3 3 B ko # 4 3| COS-1 A CIK 4 e,
HEE T RFWRE, WU pCI-VPT T LUk sty &%, GCRV R AL Wy sl 44 T
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XER: AT HIREE, XRka; B3 E¥kd

M5 ES:Q 786,S 917

5 BF B R 9% & ( grass carp reovirus,
GCRV) A E ST EETME - KALFEET, H
Meyers %' 11970 4F ¥ ¥ R 18 K 24 O Iy PG 25
AT, BB % E 60 S bk KA I IE L
k. KEMFHIHEEER N 75 nm, BEXE
Koe, TR, HEFEH M 11 &4 B NeE
RNA( double strand RNA, dsRNA) #H %, Z25E
BTC pH3-11 BN T 488, R Sk
Pk, BT RS SE R, B
WETEERSERARSVUENEN RS+
EXFERAKET R NR T B (Aquareovirus,
ARV) , 3 GCRV A MBI &R, GCRV
Rk EFRIE SRR R PR HRRmREE T,
TP S| fR A A KHEFE TS, P2 MR v K R R 1
$EREIE . 1E GCRV 50 H T, = NG HEAT T
RO IR WA WAL B4y TS
9. GCRY hH EHER2ERFH 4t E
—RAKAEME IR R, B RESHASRALR
ARG, SEAEsk, B4
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PR P AR, F VPS M VP FE T R R
SMEARFERA, MBS EAMNFLER AT
VPS5 fil VP7 IR BB R BOR T RE AT EN
RMERT T, VPT B GCRV B+ N A
BIAeT , 4R F5HE LA 830 bp, 454 34 ku KR
Ho JFH,VPT 2 Mk sMEHEH, 6k
FREMAETREBENMAER, b T#—Fut
9 VPT SRR 5 B0 RO = A e B A T Y
YR, b8BT Wk VPT B HE R
BeRBEE, IEW VPT RO A BT HTRER.,
BATBE—2% GCRV VPT B H F BILEA A
FRBE, FEARAMFT IS T RIFRE, N
GCRYV £k R T 1 BO BRI SR AL T Bt

1 Sk

1.1 B#HMEE

KW FF 8 DHSa, B % 3% ik 8 & pCl
( Clontech /7] 7 ) Fl pEGFP-N1 $4& i K
PRV PR F B TR pMDI9-T Simple
Vector 57| &% TaKaRa 28] 7.
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1.2 #pEsk

COS-1 4 Kia th 47 M K2 7 Bl B = 2 Aol 3%
BEREEEEMN,CIK 4 HAER=ERA,
1.3 FERH

Trizol RNA #BUAH &, —# S NN &
(REEFEE) PR M LB, T, DNA &
B¢ Ex Taq 8§ Agarose Gel DNA Purification Kit,
AT HFEFZFH A TaKaRa /) 7]; lipofectamine
2000 4 1 Invitrogen 2y A, IPTG 1 X-gal }g 5
EpERAEY A F], DMEM 24 Sigma /YR 7=,
pEMLIEW AN WTEEF AR, BB B2
afi,
1.4 GCRV VP7 E[H PCR pyf- il . SREEFERE

PCR ¥ # GCRV RNA WyfiiE & W
Trizol FRAEHEH B 3E 4T, RNA By R T 5 H—6k
AR EH#T. 4 GeneBank & RN EHMA
Wi IR EE AR RE L VPT EEFFI(FF 5
AF403396 , AF236688 ) , % i 7r T 4 ¥ °F B 4
Primer Premier 5.0 %317 1 3¢ PCR 5|%, 5|4
1:5:CG GAA TTC ACC ACG ATG CCA CTT
CAC-3" (& EcoR I 3 5) , 5|4 2,5-CTAC GTC
GAC AAC GAG AGA CCC CTA CAC-3" (& Sal
7 %) , T =42 900 bp, B FR . RIS
& 50 wL,ddH,0 37.75 wL,10 x Ex Taq Buffer
(& Mg™) 5 pL,P1{100 nmol/L)1 pL,P2
(100 nmol/L)1 pL,dNTP(2.5 mmol/L)4 L,
Ex Tag §§(5U)0.25 uL Bk cDNA 1 pL, KR
it TARH: 94 T,5 min, 2RJ5# 94 T,50 s;54
1,50 5;72 €,1 min; 30 MEH,72 TIEM 10
min,4 C 10 min, B 5 pL PCR =#PL 10 g/L
DRI K, T E

PCR /= #1é9 %, M fo o % HiE A PCR
Y3 =4 SRR DNA a4k a7 & 17 W 4f
1k, 5& 4k pMD19-T 3%, ¥4t DHSe B2 &4l
Hi 763 PTG, X-Gal fIg 4 50 pg/mL Amp*
87 LB ¥4 B A it ATy L v, kB B L PR
AR EBUIR, SETTEE I PCR M58, FAE TR A
Nhifnag A T-VP7 K TR ARk 2 BigR
BRI
1.5 #BRRETXE R (BGFP) EH PCR i
P8 RETEE

PCR ¥#  4R#E pEGFP-N1 #{%&  EGFP
HIRE TS, SR 5 A YR Primer Premier

5.0 #3171 %} PCR 5|4, 5| % 3.5 TA GAT
ATC AAG GGC GAG GAG CTG TTC A3 (&
EcoR V i &), 8|4 4.5 :GC GTC GAC TAT
GTT TCA GGT TCA GGG GG-3"( & Sal L fit
R, A=) 25 825 bp, Hth Sal 1 5 pClL _HAARE
& e A S AW 5, EcoR V 5 GCRV VPT 3
B B B S A . R R R
PR 50 wL, ddH,0 38. 55 pL, 10 x Ex Tag
Buffer ( 4% Mg®*) 5 pL,P3 (100 nmol/L) 1
wL,P4(100 nmol/L)1 wL,dNTP(2.5 mmol/L)4
wL,Ex Taq B (5U)0. 25 uL, 3%k pEGFP-N1 jf
$r DNA 847 0.2 L, RN&M MM 91 C,5
min, #8545 94 T ,50 5;48 €,50 5372 T, 1 min;
30 MEM,72 THESF 10 min,4 C 10 min, B 5
wl PCR =701 10 g/L BRUSVRBENE L IK , HE1T 56
o

PCR F#164 # A B PCR
38 7= Y BT AR At B DNA 44k 70 & i 4
1k, S84 pMD19-T 3£, # 4k DHS o B2 A
M, 7634 PTG, X-Gal fM1&47 50 wg/mL Amp*
) LB FA L3R Am e T iR i, PhHL O (L sl 98
M E R A, TR PCR K %, A EH
fihrdn 2o T-GFP M M- EA A% E Ligk
BATW .
1.6 EHARMN pCL-VP7 HMERERE

pCI-VP7 #9#3&  LL EcoR L 1 Sal I %f T-
VP7 R R ki g4k pCL 43 HIEFT XU , B % W &
T =5 3| SRR B GE B DNA ai4bidh &
Mgl SRISHM 31 R ( B i 5 BEpCT)
HPERA, N T, DNA %48, T 16 CRME
w. DLEEEYEL Db 2 S, £&F
50 pg/mL Amp* B LB -fig b 347 iisk, Pk A
BHEETY I, /NIRRT RL,

FARM A pCL-VPT $9 EZ PCR % 5F H
L A9 Kr 5 B T il ) 4% 4 BRE pCL-VP?
P47 PCR 3, PCR P~ H 97 10 ¢/L BRfgHk
BB KT, MY ER EcoR 1 L) K EcoR 1
i Sal 1 3% FLH Tk pCI-VPT JE17 S REUI
W I, #4710 g/L BREBVEBERG eIk E o
1.7 EFEHAFRK pCl-VP-GFP R

pCIL-VP-GFP ##) & LI EcoR V 1 Sal 1
X T-GPP K FH ki pCL-VPT (K EcoR V 2
VPT BEHF BPRRe— R i) 40 BT ™
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WL, % T 3 o T 7 40 ) 390 R B R M O
DNA kil & Ml ., SREHE 31 Mk
#( Heg iy - pCI-VP) ¥ W & {B-&, N T, DNA
EHEE, 5160 CREUSH. DEEYEL
DHS5¢ J& SR 40 I8, 72458 50 pg/mL Amp* 1
LB V4l b #EA7i e, PhB P S b T Y1, 3
NERBURRL

i g% pCI-VP-GFP &) % & PCR %
2,0 1.5 h 3 EGEP R FE M S0 - il
st 8 £ TR 4 pClL-YP-GFP #:47 PCR #388, PCR
FEMNTT 10 /L IRIEM S R kT . B
BE B FeoR V ELE EeoR ¥V {1 5al 1 9-BI51 8
HR# pEGFP-N1-VPT A7 BB FOR IS,
HEAT 10 oL TR i i B2,
1.8 pCI-VP-GFP i COS-1 #1 CIK i3

LS COS-1 0B 4 AP BL b B8 4L e
CIK HHAE, B2 CIK g RAE S 28 T,
e COS-1 41 M F3 % /hF I 7 i DMEM 3
7% O A KRR ATI COS-1 4l fia A i T 4L 3
L (2 ~3) x10° A HEEE AT 1 35 mm
(4 dish 14,37 THEFE 18 ~24 h, EEHEY, @240
pL G 7E  JohiE BB DMEM 5 10 L 3% 44
FlEEREF RS, TERMNE 30 min, 45
pL ST (7 3 pg) INE) 245 pL K . L
DMEM ., TS —FBEEP, ESMIDEST,
FEIREE 10 ~15 min, BSFEN, FiEEEL
F AR FICI i  Oodt Y DMEM {5 3% 2 38 /58
D EAPRRERINAC R SR dtn
FIRA,FEFMM 0.5 mL f) Ui 3% . THT DMEM,
T37TCHlRo~8 h. EFELHF.BATHE T
I 3% 7 DMEM £ 1 mL, F 37 T.5% CO, %3
AP akLE S HE 48 h, E KB HE T WE., OH
B ZE B pCL L 4L COS-1 il (kR 1) 4E
R B
1.9 RT-PCR M FRAER

i RNA 12 B0 4 0 B 32 B e 3t pCL-VP-
GFP il COS-1 #1 CIK 4l iy & RNA ,DNA N
137 °C 4k 1 h, &¥ 10 min K¥E, HHFHERR
M EVHAHETT cDNA 55,485 1.5 ¥ GFP
Fi ety | 64T PCR 9738, FaiEfT 10 ¢/L BB
PHEER IR E

2 ghif

2.1 GCRV VP7 EA PCR =gy E

BZ 5 pL GCRV VP7 A K PCR =417
eIk, AT AL EN 0.9 kb A 47 B Y DNA
ey, /NS TR e B BHfF S (B 1),

M 1

2000 bp —

1000 bp —

—{.9 bp
Tal bp —

30 bp —

230 bp —

100 hp

E1 GCRV VP7 EEp) PCR § i kEE
M. DL2000 AR¥Es-F1E; 1. PCRY-HE7=4,
Fig.1 PCR amplification of YP7 gene of GCRY
M. DL2000 Marker; 1. PCR amplication products.

H 1 3 i

. 4.6 hp
30w — % 7 bp
1.0 p— .4 tl'l:l
Tal) ap—

H2 EERWNT-VP7 BUE PCREEHER
M. 1 kb DNA #5¥4F8&; 1. PCR 5 1E%4; 2. T-VP7 98
MHIM R 3. T-VPT QRIS = .
Fig.2 Characterization of recombinant
plasmids by PCR and enzyme digestion
M. 1 kb DNA Marker; 1. PCR amplication products; 2. T-VP7

digested by EcoR I; 3. T-VP7 digested by EcoR I/Sal 1.
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2.2 EHARK pMD19-T-VP7 g E

7R 1.4 POTEE T %/, PCR 438 R Tk 48
ELERBARLF09 kb ARKARW (EH2), A
EcoR LU Jk EeoR 1 1 Sal 1 43+ F 5t s 4L i T-
V7 BT REEI AN, Bk EER B R
BEKXAD BT BHA S, PCR EBI5R
M, GCRV VPT EH B M B A
pMDI19-T ¥ ([ 2) ,
2.3 EARP pMDI1Y-T-GFP 4 E

515 or iR PCR I R i
FEEERER 1 825 bp EARIXH (A3 A
EcoR W LLE: EeoR ¥ F S 1 4+B05H 5 4 B T-
VP7 AT AR EL , i S FE AR R BR S
SR AU R B S, PCR BRI
W, GFP #A N B B T s B A pMDI9-T tf
(A3).

2.7 kb

B2 kb

M3 EHEH T-GIPEITE PCREZSE
M. 1 kb DNA 55 TB 1. PCR 7=, 2. T-GIP g
FHEE 3. T-GFPRITEHIE T .
Fig.3 Characterization of recombinant
plasmids by PCR and enzyvme digestion
M. 1 kb DNA Marker; 1. PCR amplication prodocts; 2. T-GFP
digested by EeaR W; 3. T-CFP digested by EcoR VSai 1.

2.4 BEHARY pCL-VPT HEE

PR 1.6 AR RS , PCR 418 B s Pk 8
ELAREAR 0.9 bp AHHFH(E4). A
EcoR 1 L F EcaR 1 1 Sal 1 43R 3TER4H i T-
VPT TR RN, Mk S E SR B RS
BER DR R BT 5. PCR REIE R
#H ,GCRV VP7 £F i BRE B35 A pCL th
(A4),

2.5 EHRM pCl-VP-GFP RJETE

AR 1.7 PO kO )5 , PCR 4 38 b Uk 4
EERPA L4825 bp LRKK(ES) . H
EcoR V L F EcoR V Hl Sal 1 43+ 3TE 4 E
pCL-VP-CFP 17 SR U RS , Bk e B R
BREEERN BB BMHFFE. PCR KM
PE5 R R GFP 2N h R B I Th B A pClL-

VP7 ([ 5),
M L 2 3
5.0 kh
1.0 kh +.0kb
1.0 kb 0.9 kb
750 kb

B4 EAMH pCI-VP? B R PCR BFEEHR
B 1 kb ONA $REG-TR/; 1. PCR 15758y, 2. pCL-VPTH)
BN 3. pCIVET BRI,

Fig.4 Characterization of recombinant plasmids
PCR and enzyme digestion
B 1kb DNA Marker; 1. BCR amplication peodoets; 2. pCl-
WPT digesied by FcoR 1; 3. pCLYP7 digested by EcoR 1750l

—a.2kb

b
[ L |
e
oo

L0k —

Tal kb — 82h kb

BS5 EHRH pCl-VP-GFP IR PCR EEHR
M. 1 kb DNA #pfEs+FHE;1. PCR 3= 4y;2. pCIl-VP-GFP
W E ;3. pCL-VP-CFP FIUEE A .

Fig.5 Characterization of recombinant plasmids by

PCR and enzyme digestion
M. 1 kb DNA Marker; 1. PCR amplication products; 2. pCl-
VP-GFP digested by EcoR V; 3. pCI-VP-GFP digested by EcoR
V/Sal 1.
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2.6 VP7 5 GFP ER7E COS il FRImA =
ix

IR 1.8 Wy ik, DLE 4 i pCI-VP-GFP
& Ye COS-1 4,37 THiFF 48 h J7, 7EFL B
BT ERRERMEF AN, W EGFP BH Y
VP7 B EE COS-1 M RB M) (B 6) ;=
4k pCI F5 4 COS-1 MR =% %

Eé VP75 GFP EE COS-1
41 M R RIE( x200)

Fig.6 The expression of VP7 and
GFP genes in COS-1

7 VP75 GFP EEE CIK
AR L Y SR (  200)
Fig.7 The expression of VP7 and
GFP genes in CIK

2.7 VP75 GFP EF & CIK fF B SR
i

fEIR 1.9 p ik, DAE A sl pCL-VP-GFP
Fedk CIK 40JKg, 7 28 “CHEFF 48 h, FEZOL B Rt
T RS AUO6, B EGEP RFH
VPT B A CIK 40 25 R (B 7) s 2= 44
14 pCI ¥ 3 COS-1 HiMal A= 4%k

2.8 RT-PCR $EREHRMAER

AR 1. 10 W7 gk, L pCL-VP-GFP [k %
YY) COS-1 71 CIK #HH i RNA, R 5% 5% i cDNA
JG , A GFP BYAs R4 5| 4938047 PCR 43, HLIKEQ
RN 1 2% 825 bp ZER KA, T = 24k pCl
¥egeny COS-1 A1 CIK 41 g M & A £ &% 3
(K 8).

X 1 2 3 4

2000 bp —

Lo bp
T5) bp—
2K hp—

—— 820 bp

I bp

100 bp —

B8 B GFP i RT-PCR 30

M. DL2000 47R¥E4F8; 1. COS-1 #3§ pCI-VP-GFP b5
W18 =42, COS-1 B pCL RS Y 18 7540;3. CIK
¥63 pCL-VP-GFP ORI B3 7= 41,4 CLK B3 pCI Ay
-0 o N

Fig.8 GFP analysis of transfected cells by RT-PCR
M. DL2000 Marker; 1. GFP gene from COS-1 cells transfected
with pCl-¥P-GFP; 2. Mo product obtzined fom COS-1 cells
transfected swith pClL ; 3. GFP pene from CIK cells nansfested
with pC-¥P-GFP; 2. No product obtained from CIK cells
transtected with pCI

3 iTie

BN LA TR T 5 A R R R
FELX mETTRES S FEE, LPHLT
WHA R A ABRR VSR ETETR
50% ~80% ,HEEMBEEAFREI K ERE,
KERMPIRIEN, VPT BRE BN =92
GCRV T3 4p5% % [, Fang % 4% GCRV VP7
HILEE R BAE T RERARKIFRTRE,
SxlFAFEYNREN L ek N R, ZERER
HEG MR RAT7E SO T AR i ER
L#E—BHRT GCRV VPT B FH i BUR 2 5%
TR R A RETE

DNA i ES B WM A A R DR
E ™ Lorenzen 25" %o 95 35 44 Hy 1f T i 55 9
¥ (VHSV) W& MR DNA B BEIES 0%
FR)T B8 SR K T B R I, Kim %57 iR
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IHNV .SVCV ,SHRV [¥$F & 1 5 P # = Fi
I DNA 1, i s T H ik, &3
= R Bl T B AR T XS AR O R B R
F1. 2005 AF R A BRF DNA #6028 i
AHES, Hop 22— B X 0T 8 ( [HNV ) ) DNA
L™, XA 25 DNA 1 R REEMED
HEATHEA R ERAIR. BAiERSL
X GCRV B TREHMFFIRA LiRE. ]
IS T BB K pCL 1R A @, AR
EBEBFEEREA G F/NET RETF
31| S U AR VT 1 R A (R SRR 6 A1 DNA
KW BRI . pCLE R T WA CMV R
BRI/ BTSN, BEFERET B BREH
ERMNEFHFI, ILFFFTE N 9 B3
HE RS, LA T F B3 {E pcDNA3 %
TRBE N 10 ~40 fE™ . RIMET pCL-VPT &
BRIk, PCR BREY & E R RUB A M
EHi.

HT RS A EFHMEORTFRE, R
BBty T pCI-VP-GFP, fiff VP7 [ A B
— APy ISR O (GFP) R B ITR-5 &
ik,PCR BB & w5 R EVRIEWHE F 5,
GFP B—FiE A e a , K e BBk T &
ARS8, 3 BT I A K R AR, B E
AN B I AR T 4 B P B S TR TR ST AR R
ME™ ¥ pCI-VP-GFP 3 COS-1 1 CIK 41
8, ZE TG B A% EE T 9 T WAL B S50 %, U BH
EGFP #P5 VP7 & # COS-1 #1 CIK 41 jg
FIEINTD, B Y4 i RT-PCR e B HER M B 7,
T4 £ 825 bp [y GFP E A R B, KX E
SRR B BT Y A A, R R A EE A B A
Wk pCL-VPT vl BBk e S Baz A b, I ny LA
EH P 7L, A4 S5 GCRV DNA B 8 BF
FLRE T R0l
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Construction and identification of recombinant eukaryotic expression
vector pCI-VP7 containing GCRV VP7 gene

HAO Gui-jie, PAN Xiao-yi, YAO Jia-yun, XU Yang, YIN Wen-lin, SHEN Jin-yu®
{ Zhejiang Institute of Freshwater Fisheries, Huzhou 313001)

Abstract; A target sequence of 0. 9kb which codes the major capsid protein VP7 of grass carp reovirus
(GCRV) was amplified by PCR. The target fragment was inserted into the pMD19-T vector. The positive
clone was screened and sequenced. Sequencing result showed the nucleic acid sequence is right. Then the
target gene was cloned into eukaryotic expression vector pCl and the positive clone was screened. The
recombinant plasmid pCI-VP7 extracted from the positive clone were identified by PCR and digestion. Then
the recombinant plasmid pCI-VP-GFP ( fusion expression of GFP and partial VP7 gene) was constructed to
testify the expression of VP7 gene. The recombinant plasmid pCI-VP7-GFP were transfected into COS-1
and CIK cells by lipofectamine 2000. Fluorescence microscope and RT-PCR was used to detect the transient
expression. The results showed that the gene fragment was transfected and expressed in COS-1 and CIK cell
successfully. The results indicated that the recombinant plasmid pCI-VP7 can also express successfully. It
establishes foundation to research the gene vaccine of GCRV.

Key words; grass carp reovirus; major capsid protein; transfection; eukaryotic expression
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