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2. I EDK AR ERE S BRI K P A0 BT, AR AR A 3530 24 B i) 2 A s =5
TTRBKRF=S G ARESLRE, RN 510380)

WE: HHRIELEFHIURE (GCRV) 5 & H 80k (VLPs) f i, 5250 A AT R &-
B & 20 M &k 7 4 (BEVS) % B A 4 7 & 14 % GCRV-VP3/VP4/VP35 & B # 4T GCRV-VLPs
By 41 % . LI 4R A VP35 & | By GCRV-s11 & [ 57 [ N AT W 75 % # f& pFastBacHTA™,
RS2 FWEE 4% E DHI0Bac &% A 4000, F %453 2 & 4 % K i & Bacmid-
VP35, & % 4% Jit #r Bacmid-VP35 DL & 52 0o % 57 1 A9 2 09 & 41 F 12 it & Bacmid-VP3,
Bacmid-VP4 47l 4% % Sf9 B, & 20 i 3% 4% & 4147 4k /7 % pFHB-VP35. pFHB-VP3 Il % pFHB-
VP4, F| i Bac-PAK B3 i & R Al & W 2 EAAF W/ F R, H@ETE% % KK (FA)
ol B EPA % (Westernblot) A T EAE AW KL BN ERET, LREBTREHE
WMEAFRESE, HEFHAEAETRFER LN SO R S M F Ef Kk, ¥Rk
& B M E 4 AR % & pFHB-VP35. pFHB-VP3 [l % pFHB-VP4 3 f& % Sf9 41 ffg 41 % GCRV-
VLPs, i# 3t 4 ® 4 (EM) W& VIPs g Ak H 0. 4R E 5~ , GCRV-1I 8y 34NE A &
SO RaEamfF T NTRERAR, WRERKFELEHH S VLPs, EHE K 65~72 nm.
ARSI R N — S H KA. HA M GCRV-VLPs &z % 2 T Ha.
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A1 (Ctenopharyngodon idella) 723X, [E 2 1
KPP FRIE i Z —, BAEENLFEMEY.
Crp E L ZE AR S ), 2019 4F R 7 i
550 77 t, HROKAERY 21.72%, SR,
171 °F iz 995 B (grass carp reovirus, GCRV) 5| 3& Y
A7 Y IfLAR (grass carp hemorrhagic disease, GCHD)
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H &t % GCHD 1158k 843 A 303697 7 i,
PRE T HE AR O I AT I B RS i 2 — 1, A
Wikr (virus-like particles, VLPs) £ 1 & H Bi PUI% 7
BrRE R ST R HGE S, VLPs 2 i B 1) — Bl
JUAS5 IR B AL R A B B A% R 1 25 0
ki, Hoas A 45 4 5 AR B8 TR T i A AU I L
HA B Fid, NS EnE A28 H
R ORI L, 5 1E R AR A0 A A
WY, AR VLPs AR, AR A
TEH, WILIEEE SRR AR AR e -
HU4H fifd %2 3k &2 45 (baculovirus expression vector sys-
tem, BEVS) J& H AT H TH & VLPs M RERGZ
—o BEVSHJE 7, T LIZA Y4 K& 7 DNA,
FEE AT LR R GA B . R RS i
AP JE M I Ty =05 L sh P A
REMS IR BT 5 5 BR B VIR A S Bk . A 3%
R, DA TR 1Y P ) IE R, R S
W BEVS MR aetEm, ASX AR R E
1 e E

s 20, 118 GCRV-s11. s3 Fl 56 /&
Bt i) 454 11 VP35, VP3 fil VP4 HH B i
M) e 8 R PE . i os11 3 R a5 i VP3S B H M
GCRV- Il AN T, TR 8 AR 4 A L B 5
A A g N A i R rh R A LR,
B s3 JER 4wt VP3 & LB A fieiiiae, =5
Wi EE RNA AO5E 0 iy s6 2L 9w fi5 9 VP4 25 1
PR RN TR, S NG I,
ARSI E AT O 2 DM GCRV-S3 I GCRV-
S6 JL[H R Brgmtt B A i i A ZER R, A
AR S TP R EE 3k VP35 R 1 F 2 AT 0 7
JF 53K VP3 Fl VP4 1 5 A AR 1R 2L e SO
B A, Mii#EFT GCRV G ek ok i) 2H 2542,
¥, MBS GCRV #7 AP 1 B4 Fall

1 MRS T

1.1 FENAM

GCRV- I % HuNan1307 #% f1 o [ 7K 7= B 24 F
5% BE BR VT 7K =B 5 T 2K 720 5 5 B e T 98 & 00 15
IJHRAE, SO B HUAH AR v K 7 B 22 i Y e 2k L
I BT 5 5 e oY = DR A

1.2 EERF

PrimeScript™ RT reagent Kit (Perfect Real Ti-
me), PrimeSTAR GLX DNA Polymerase., 18T-
Vector, [FR i 4 P ¥ B QuickCut™ BamH 1 |

https://www.china-fishery.cn

QuickCut™ Xho I PLUIM . T4 #H:f . BacPAK FF
R B T 2 DR ) 5 1050) & 9§ TaKaRa 23w .
E.ZN.A.TM Plasmid Mini Kit T . DNA fi [a] g 4l
il & . 25N 3 R Bk K #2357 & EndoFree
Plasmid Maxi Kit It F 3¢ [l OMEGA biotek 23 7] .
KW FF 8 (Escherichia coli) DH50, DH10Bac /&% 5%
S A LigEPAEYHE ARG RA A . pFast
BacHTA™ -Vector I F #% 7 4= W) B A BR A A S
Cellfectin 1T Reagent, sf-900 ™ I SFM % 37 3 |

Grace's Insect Medium (unsupplemented) 1 7 J& 447115
H Gibco AF]. RIFEER . KRER ., WHKR, X-
gal, IPTG 40 FALAUERERHCARA A . HRP,
FITC #ric B FEHi % 1gG L K DAB & (6571 B
R AR AR A

1.3 SNt 5EEAK

e P& GenBank 7 #2 32 #) GCRV-1I HuNan
1307 ¥k s11 (GenBank % 5% 5. KU254575) ) FE A
F5, KA Primer premier 5.0 i1 s11 F) 45
Y ESIY . LS8 5'-TGTGGATCCTA
CCAATTATCGGTAAGTATGGAA-3' (F %Ik K
BamH 1 B YL 5i), TFUHE5I#°8 5'-CTGCTCG
AGATTGGTATGGAATCAGTCATTACTG-3 ' (F
I Xho 1 UML), A TAEY TRE (B
et A B A Bl A 519, M4 TRIzol Reagent i
1] £t B 5 $2 B GCRV-HuNan1307 7k 5 RNA,
FE 534 L cDNA J5 L ¢cDNA N1 T PCR 3™
A, AR 98 °C ZEME 10s, 60°CiEk 15,
68 °C ZEM 2 min, 30 PPE¥R. P SERUS, K
PCR =W 25 1% BiNe WEEE LUK 434, IF R T
e 4tifh

14 EHBEFRAHE

YU ik S5 35 1Y s11 KL A B 33 v
K pMDIS-T |-, 7E 16 °C % 2 h 5L &
DHS5o J8 32 A5 4, $2 USR5 AR V) BamH

I F1 Xho T #EAT WUBE V)5 UE I 00 Y o 4548 2 h )
) pMD18T-S11 Jii ki 55 pFastBacHTA™ #k 14 43 51l
2 BamH 1 1 Xho 1 XEGYT, I H B9 R B LA
2k M1 B9 pFastBacHTA™ # 4K 5, FH T4 i $ i
TE 16 °C AR B AU B I o O 25 A K
PR AL S DHSa BRZ BN, A T&AH
ZNH LB AR L, B E T 37 °C [HIRKE R
HIRE IR 12 h, BRI 5T B HE R B S A AR
LB Wik, 37°C, 200 t/min #E3%355% 12 h,
JRMUTURL J5 64T BamH 1 Fl Xho 1 WU ) %58 K

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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TFHAIE, Y55 TERAIY R A 2 4 pFastBacHTA™ -
VP35,

1.5 FHEF#HFER Bacmid-VP35 BHE

% 5 TEH 1Y pFastBacHTA™ -VP35 5 £ Jifi
ki %% 1k 2 DH10Bac J& 32 25 4f il , 37 °C. 200
r/min % 75 4 h J5 B 100 pL H & IR R 7E &4 X-gal
(40 pg/mL), IPTG (40 pg/mL). 4% (50 pg/mL
RIEE . 7ug/mL KKEZE . 10 pg/mL PUFFE
) WK LB P b, 37 °C 535 24 h 5 E4715
FIBE O 5, Bk BEJS PRk R 3 FhF LB [ 14
Pl b, 37 °C TR, RGP R R
EALRN T S A MEHUA R (50 png/mL RIPHR . 7
pg/mL K RE R . 10 pg/mL VU ER) B9 IK LB
Kigedkrh, BT 37 °C ¥R 200 r/min 1757 12 h,
SR J5 A8 514 MI3F/R $E4TH 7% PCR %2 .
Fhy g 1, T B B 1 25 4R JBUR il 44 S Bacmid-VP35,

L6 EHEFRFEZHRE

¥ SO AL TS fLpk B LN % R
7 1.0x10° /™41 il /mL, i A 27 °C £5 3% 46 55 3%
24 hJ5, FH# Y47 Cellfectin I Reagent ¥ i T
a3 A 5 21 25 AR FORE Bacmid-VP35 LUK 525 48 i
#4929 Bacmid-VP3 1 Bacmid-VP4 #£17 SO 4f
Mo g . F 0L S A MU 27 °C ¥5 346 5 B R
WZE, Y A0AE AR FRIG K, R P L EEOR R
AR, WA AR RS 1 AR E AR
4, % pFHB-VP35. pFHB-VP3 il pFHB-VP4, #%
MR Gt 52 0 (MOD)=1 Bt SO 40 Jifd , 34 22 45 Fib
3R, MR LVE WRCE T80 °C R FF . ¢ E Bac-
PAK AR5 25 1 FE Dk ) o 1240500 G U B T
LR TR S T B
1.7 [EERERE (FA) EEEARIE

L IFA RN 2R Y SRR O . #4256 3 R
L FFPRO B TR e SO i, BT 27 °C KR
72 h JE W AR SR VR, R A H A 20
°C VKA TP E € 10 min; T3 HEE, F PBST &k
37, A 0.5% Triton-X100 325 1k 71 25 & 1% 16 10
min; " F Triton-X100, i PBST 3% ¥k 3 ¥,
A 5% WiNRA-45 37 °C B M1 1 hy W E MW, H
PBST #& ¥k 3 )5, JIMARYL VP35, VP3 il VP4
HEHBUA, 37°CHEE 1.5h; WFHPLAK, ] PBST
HPE 3G, MIA FITC #rid B9 FE 9% 1gG, 37
°C #EY:HFF 50 min; F PBST ¥k 3 G iNA PI

R E K7 2: 2 E /) sponsored by China Society of Fisheries

P, FIRBOCY A 10 min, R SN 45 HE 8 H]
188 56 WA BT R EIR

1.8 Western blot £ EERARIA

P56 3 AL FF R 8% e SO AH L, TR 4
i % AR IR G AR R R AR AR T vE , PBS HE R,
JNA 5% Loading Buffer I8 & 315, WK 244#% 10
min, 25 IE G BE RS UK (SDS-PAGE))S 4
R BEIRA4EE (NC) I L, PR NC g T
5% Wi A W3kt 4 °C vk AR B s A it
VP35, VP3 Fl VP4 i H M HTUIRAE I —Hi, 37 °C
WiE 1.5h; FH PBST %50t 3 WG A HRP FRic Y
Fhi e 1gGE N ZH0, 37 °CH 45 min,
PBST #7k 3 WK, #4118 DAB W (il & i B 45
ORI AR EE R

1.9 GCRV-VLPs B9%93E KBS H SR M 52

RIGEE 3 EAFPIRIEE pFHB-VP35, pFHB-
VP3 fil pFHB-VP4 J5, %18 MOI=1 : 2 : 2 J gk
Sf9 4 1 £ % GCRV-VLPs, 44 fitg ) 9 B s 42
Jo, AT RN A B O TR R Al .
W AE—20 °C ¥R filk 2 U5 41 138 52 5 000 F1 9 600
r/min 2.0 30 min T2 B L, KRRUIE, UE
R EMEE S, 37 000 t/min # B0 2 h,
FE VAW, WERRERZE v MR (PBS) EAETIE . AT
il 30%. 40%. 50% Fil 60% Y EEME W, FIH %
AT 42 R R AARR 81 7 P DT AR V5 R AR
BB, POREERIBEZS N2 i 12, 37000
r/min 2.0 1 ho WCEFEREZ M 6507, 37000
r/min #.0 1.5 h #EATBEBEALBE, 5% I W, PBS
FEEYUE, RAREA b pRRFE POk, B 1 L 4l
k1) 95 B T 20 W 453 TR 00 e I 2R AT 058 S Pl UL 4%
VLPs L2 H 0L

2 HER

2.1 BHIREL s11 BO3 18
P GCRV- 1T HuNan1307 #R1E NHHR 1T RT-
PCR "3, Wi3h3k45 s11 3LH, P =Y 24 1%
TN B R M L VARG, R/ R 1024 bp, 5T
SERARST (B 1)
2.2 ELEUHAERK pFastBacHTA™ -VP35 194 E
By B s11 H RS GE  T-A 5o 4%
% pMDI8-T whE#A I, 2 BamH 1 1 Xho 1 X

https://www.china-fishery.cn
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bp

2000

1000
750
500
250
100

1 s11 BB R ER PCR #1845 R
M. ARHEIIR 2 0005 1~2. 511 3724
Fig.1 Amplification results of s11 by PCR
M. marker 2 000; 1-2. amplification product of s11.

U J5 64T 1% SiBR B FL vk, S5m0l 2 692
bp HIARAA T BT 1024 bp 19 H LR By, TED]
R TR R B ) (1] 2-a), T ZH AR FTRL pFast-
BacHTA™-VP35, % BamH 1 F1 Xho 1 3§V
HEAT 1% B NR M eI FL vk, 5 5 AT WL 4 856 bp 1Y
MR B 1024 bp (W H LR BB, GEB {4
FRi A E S (5] 2-b)s

2.3 FAFHRER Bacmid-VP35 WHERKEE

W 4 2 B P iy k4K 5T KL pFastBacHTA™ -
VP35 #:4k & DH10Bac /B2 54000, B3t 24 h )5

bp M2 1 2 3

(@) (®)
B2 pMDIST-VP35 7l pFastBacHTA™ -VP35
W By 7] 36 4iF

(a) M1 #REZI R 5 000; 1~2. pMDIST-VP35 XAV (b) M2. 5 ifk
)& 15 000, 1~2. pFastBacHTA™ -VP35 XL fff V) ; 3. £k M 4L 1)
pFastBacHTA™ Jii fii »

Fig.2 Identification of double-enzyme digestion of
the recombinant plasmid pMD18T-VP35 and
pFastBacHTA™ -VP35

(a) M1. marker 5 000; 1-2. double-enzyme digestion of pMD18T-VP35;
(b) M2. marker 15 000. 1-2. double-enzyme digestion of pFastBacHTA™-
VP35; 3. linear pFastBacHTA™ plasmid.

I W B O BRI B P YR (B 3-a, b). H
M13 i H] 51 ¥ %) 2842 5k Bacmid-VP35 i#£47 PCR
YeE, YRR /NN 3 454 bp (K 3-¢), 5T
K/h—3%, 1B 8 24 28 #2 it bi pFastBacHTA™ -
VP35t 8 .

24 EAFRBEHRE

P T ) B 2 R SRR FH G T A B
PR YY SO Y, 27 °C FEFE4EEEFE 72 h )5 B B4
i BRSO . B, M P DR AR i IE

bp M 1 2

(b) (©
3 Bacmid-VP35 f#9 % R I&E

(a) #eAbJGAEK 24 h B Y s (b)) BRI YA RIZR S TR ¥ (o) MI13 549 8 41 Bacmid i PCR £ill, M. Fx#EY)E 15 000, 1~2. Bacmid-
VP35,

Fig. 3 Construction and identification of Bacmid-VP35

(a) colony growing for 24 h after transformation; (b) white single colony after scribing; (c) recombinant bacmids were confirmed using PCR analysis
with M13, M. marker 15 000, 1-2. Bacmid-VP35.

https://www.china-fishery.cn HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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RN SN2 NSSIN(S LTS DEE ) 0
Fr LW, JH Bac-PAK AR5 B i L DRI 2 1t
O K I B 3 AT IR 9 # T ), pFHB-VP35,
pFHB-VP3 il pFHB-VP4 i 25115 £ 5351 0 3.2x107 |
2.4x10° F1 3.2x10° IFU/mL (infectious units per mL).

E4H Bacmid #3 SO AAREHFZIE R
1. Bacmid-VP3; 2. Bacmid-VP4; 3. Bacmid-VP35; 4. 1E# 4.
Plate [

ElhR 1

Cytopathic effect of Sf9 cells transfected by
recombinant Bacmid
1. Bacmid-VP3; 2. Bacmid-VP4; 3. Bacmid-VP35; 4. normal control Sf9

cell.

2.5 IFA £ETEHETFRFEEANRIE

E Ot TFA K I 20 FF R B By SO 4fl i )5
EAMNESL, RER, BHAMPRKTEEENE
F ] LAGEAR R AP ARR , 280% A T nl gk
FRp RSO IOE, TABEYE B A SO 21 ]
Tohs SRR, Tt WA N O AL B 4T
AR A (BRI

2.6 Western blot ¥ E2HE QIR IA
X P3 A AR BT Western blot 73H7 .

ku M 1 2 3
140
115
80

65
50

100 pm 1 100 pm 2
100 pm -3 100 um -4

BRI IFA RNELAFRFSEBRIE
1. pFBH-VP3; 2. pFBH-VP4; 3.pFBH-VP35; 4. IE# 4.
Plate Il

protein expression by indirect immunofluorescence

Identification of recombinant baculovirus

1. pFBH-VP3; 2. pFBH-VP4; 3. pFBH-VP35; 4. normal control Sf9 cell.

G B IR, A BIAE 115~140. 65~80 55 30~40 ku
Kl i 5 H A 1 VP3 (136 ku). VP4 (68.34 ku)
5 VP35 (35.4 ku) 73T RK/N—Bh 50 (1 4), &
HH L ZEFPIR 8 75 7 ST9 4 H T 2R 3k T AR R Y
E=

2.7 GCRV-VLPs B {EW 22

1 FF 375 55 v B I R 44k I 2, AT LR RS
9§ 4 7 GCRV- 1 955 207 A 4BL 9 VLPs (& R 1),
UERH 3 Fh 8 AR 32 22 18 19 B 18R 7T L4 2%
B T R R
3 ¥R

P B PR TS AN ) GCHD A3 3 5 vk
Z—, HICEEE W &3 ik i BiA & L E K,
HAT7E K= L% A RE B AR 5 2 e 1 . KG9
. WEANTEET LA N DNA U2 SRR i

M ku 5 6 M ku
140 ’ ;
115 40
80
30
65
50 | 25

4 Western blot # Il B KB EE B RIX
M. B R 4 FArfdEs 1. GCRV-VP3; 4. GCRV-VP4; 6. GCRV-VP35; 2. 3. 5. KB SO 41 i
Fig. 4 Identification of recombinant baculovirus
protein expression by Western blot
M. protein marker; 1. GCRV-VP3; 4. GCRV-VP4; 6. GCRV-VP35; 2, 3, 5. the supernatant of normal Sf9 cells.

[ K 722 2: 32 /5 sponsored by China Society of Fisheries https://www.china-fishery.cn
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et | |
BRIl VLPs B M5
1. GCRV-VLPs; 2. GCRV-II . 4 &7 3k &b 95 2 £ ki (VLPs).
Plate [l Electron microscopy results of VLPs
1. GCRV-VLPs; 2. GCRV-II. The virus-like particle is at the red arrow.

i 3 N T 55 R AR e AR A A 55 7 R 8 4 iR
FEWT o a0 5 FTT S e — AR R T Y 55 7
PEWTH S GCRV R, Hal i e 40 g L4t
B89 0 AR SR A L AR T DATE
PENLAAR N B0, o IRk OF B e Rr e i
SR T 55 B 92 1 AE ML N AT BB A7 7E B TR TR AR
FE MR ERRIE AR A IE B, I X — 28 5 IR Bl )
T B — 2 B U o T 5 P 2 B 4% GCHD s fift
FHG e, FLH 5 7 A AR A 20 K L R 4
R, FRmde i etk . BAER RS, B
TGP 0 2o i R S i R ) i A R
FOE WAL, I HILARREAR 55 T IR A
BUAR N 5, DR ATLAAR 0 R AP R0 R e 2 ) (]
BB o A JE T e 3 PN A R TR AR AR
IBURE AR P, HaiEE, EH
Al GCRV R 8 9 i o Pei 5529 FI I K #F
P 2215 GCRV-VP56 K [ il B 507 S 1 H 328 B
fh, FA AR AT IR B 71%~75% SR
LE B AT A ) 2 B e o HL A PE R 4 22 A Bl
DNA J& 2 so e T B JR AR 1 3k R i) oo 1 5 )
BUAR P, FHBLIAR B 5E SEBLHIE b 2k R KRR
PR NI B MU = A S e 2 . Gao Z61Y
5 i i VP35 %5 1 HY GCRV-S11 F Bt vi b 2 B0
Fe iR # AN B 4H JFkE pcDNA3.1-S11, X Hi4a fiy
PR3 R AT TAF) 70.4%~73.3%, H BT DNA ¥ 1 12
SVEAFE—E L, oA DNA B R bk 3k
JERE A S BB, X S XL f 5 LA
R AW ENVE R AR R, R DNA B B Y% 4T
AR, 22T HAT GCRV S (HF & BLIR
TE & —FiAE A% o AR W AT 22 1 A 2 18 B i oA
BB RE S

VLPs % i 4 b T A% Go e i B R A IR 3
Al DL iRAL Ge e 1 1 R B o 1955 A3 il A R AR

https://www.china-fishery.cn

i EE (TMV) B9 34 5 IR T VLPs 1Y 7 4=,
ULJE , VLPs Ji 9 1 & J ad A% vh 8 22 (1 iF 55 O
P, RIS VLPs B 1 Y 42 4P RN R0 At 7F 52
BerP AR TEUE, BN e 2k e AL
LI EE (HPV), SR EE (HBV) FSE [ 34
T (PCV) i d b VLPs BERT ™, HHi, VLPs
FEK = BB B AR B, Bl ) iz F
FE Y e Y PE SR NE YR SE 95 3 (IPNV), fi: £8 T 95 35
(SAV) L K it 28 I8 B 9% # (NNV) VLPs %2 1 .
Shivappa %5 FIAFARIG B 2235 R Ge A B A4 g v
FIK T FEEE N IPNV & - #4 # IPNV-VLPs,
PRI R VG, e e AT 56%,
KT TR 77%. SAV FELE YL K PG P (Salmo
salar) FIUT 85 (Oncorhynchus mykiss), Metz 255 F|
JH SAV 2 Fh FE W GREEE 1 EL I E2 1R B AL 4
M B S SAV-VLPs, i 2R 50555 (NNV)
VLPs /& H BiWF 58 i 2 10 £ X #2899 52 19 VLPs %2
Wi, Lin 48P 5a B T 4 fi A 52 8 1 1) RNA2 H BL
FERFHFRIR 5 238 RGEAE S21 B HU 40t Hp ) 2
T VLPs, 7EHL T R4 T WEH 5 NNV KA
BB ARRLA AR /N 31 nm B E0R. . AR R
B0 £ kM H# NNV-VLPs I % 58 & % &5
(Dicentrarchus labrax), 884 27 d J5 R PELL)
7% AL LK B 91.5%, 1 R 0 L4775 R N
19.5%"%, LA BAFFE BT, VLPs B K= 2
A& B T RE R

AT, CAZ=HR AR - B R iR s
A9 E GCRV WHAREH o Mu 555 R FHATAR
I T 22 1K 2R G0 1 2 W VR I 4 R A o v Rk S R
11 # GCRV-VP35-VP4 A H I, HilSAk T8 G,
I R SR 1y A R A, TR ST R AR
X716 R LIGA F] 56%. Liu 2504 6] R & 414
ARIGFEAE LI I8 T GCRV-VP6-VPT L EH,
G2 T I IRVR TR e o AELR R FH AT IR S 75 -
B 4 i %3k R G E GCRV-VLPs 3 1 198 5%
AR o ARSI # AT AR R AT IR 7 -
T2 B 358 R G T4 % GCRV-VLPs, & IHX}
ALY A X R 4 R ] L3k B 83.33%!"7, iE B
GCRV-VLPs H A % K W #F % w5, (A& X F
GCRV HAth B A F % 4 JE ] 7 Be i VILPs (1941
B DL R A e ORAT SR AR o AR 5256 2Rk A GCRV-
VP3/VP4/VP35 & 1 it 17 GCRV-VLPs [ 41 %
GCRV-VP35 & HZHE K 1T GCRV gt (1) 45 #4)
FH, ERTHATT e, $T VP3S B RE% A

FRE K7 2E 4 E 7/ sponsored by China Society of Fisheries
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P AT GCRV JE YL, E9hvEFEAE M HEHT GCRV &
P TERE T Y, Gao 5P ik H 4l VP35S H A
JF38 2o B A0 STI PP A e R OR . R e
1 FE A0S 0T LIS B 60%, IF P EE 4] VP35
T Lo B BRI R e e . A SR
1, FHE VP4 [ foyss B i n] DIXE LA 7 2
PERPE R, RSk IgM FiiR K B3 e,
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Construction and identification of genotype Il grass carp
reovirus virus-like particles

GAO Ting ?, WU Siyu’®, GAO Caixia ’, XIA Sudong ', YIN Jiyuan >
WANG Yingying >, LI Yingying’, SHI Cunbin’®, WANG Qing **
(1. Department of Aquaticture, Tianjin Agricultural University, Tianjin 300384, China;
2. Key Lab of Fishery Drug Creation of Ministry of Agriculture and Rural Affairs,
Key Lab of Aquatic Animal Immune Technology of Guangdong Province, Pearl River Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510380, China)

Abstract: In order to construct genotype II grass carp reovirus (GCRV) virus-like particulars (VLPs) based vac-
cines, the immunogenic GCRV-VP3/VP4/VP35 protein was assembled into GCRV-VLPs using baculovirus
expression system (BEVS). The structural protein VP35 encoded by the segment S11 of GCRV-II was inserted
into baculovirus vector pFastBacHTA™ using BEVS, and the identified recombinant vector was transformed into
DH10Bac competent cells to screen recombinant plasmid Bacmid-VP35. Recombinant baculovirus pFHB-VP35
was obtained by transfecting recombinant plasmid Bacmid-VP35, recombinant baculovirus pFHB-VP3 and pFHB-
VP4 was obtained by transfecting recombinant plasmid Bacmid-VP3 and Bacmid-VP4 which have been success-
fully constructed in our laboratory. Then the titers of recombinant baculovirus were determined by Bac-PAK rapid
titer kit and the expression of proteins was identified by IFA and Western blot. The results showed that high titers
of pFHB-VP35, pFHB-VP3, and pFHB-VP4 were obtained, and the corresponding proteins were successfully
expressed in infected Sf9 cells. GCRV-VLPs were assembled co-infection of Sf9 cells with pFBH-VP35, pFBH-
VP3, and pFBH-VP4, and the GCRV-VLPs were identified by electron microscopy (EM). The results showed that
the three proteins could self-assemble in S9 cells and formed VLPs with diameter of 65-72 nm similar with nat-
ural viruses. This study lays a foundation for development of novel vaccines for preventing the disease caused by
GCRYV genotype II.

Key words: Ctenopharyngodon idella; grass carp reovirus (GCRV); recombinant baculovirus; virus-like particles
(VLPs)

Corresponding author: WANG Qing. E-mail: wangqing@prfri.ac.cn

Funding projects: National Key Research and Development Program of China (2019YFD0900103); Central Pub-
lic-interest Scientific Institution Basal Research Fund, Chinese Academy of Fishery Sciences (2021SJ-XK1);
China Agriculture Research System (CARS-45); Guangdong Provincial Special Fund for Modern Agriculture
Industry Technology Innovation Teams (2021KJ150)

https://www.china-fishery.cn HREK P24 )5 sponsored by China Society of Fisheries

10



	1 材料与方法
	1.1 病毒及细胞
	1.2 主要试剂
	1.3 引物设计与基因合成
	1.4 重组供体质粒的构建
	1.5 重组穿梭质粒Bacmid-VP35的构建
	1.6 重组杆状病毒的获得
	1.7 间接免疫荧光(IFA)鉴定蛋白表达
	1.8 Western blot鉴定蛋白表达
	1.9 GCRV-VLPs的构建及透射电镜观察

	2 结果
	2.1 目的片段s11的扩增
	2.2 重组供体质粒pFastBacHTATM -VP35的鉴定
	2.3 重组穿梭质粒Bacmid-VP35的构建及鉴定
	2.4 重组杆状病毒的获得
	2.5 IFA鉴定重组杆状病毒蛋白的表达
	2.6 Western blot检测重组蛋白的表达
	2.7 GCRV-VLPs电镜观察

	3 讨论
	参考文献

