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1 b FE AR R I R AR AT th %, 2oL 1A GCRV i & 35 [ 4% T3k th 48 34 2 B4 0 7 3%,
FF 27 m AN 4 fe EE R PR R, SRRV KL VP35 i I & GCRV 5 & #
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S H R R AT, 0 R A SO PR R |
HAEFK F, T HAE A 0 R A = A A
JRLI 72 RO, A0S L B 1Y) S B O RHER T
B GCRV ZE K41 1 114 WK RNA A B4 p ),
X114 R Bt s a5 i sl AR 25 a1y ixX
S B L AE S B AR AU T BT R R R D se AR A
EC, 5 T AURN T AR R AR 1 =2 (6] 1Y) 22 2 1R 7 47
AHER/NT 20%, PG D e ol e A RN, 1 A
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AP CxxC-nl16-HxC", Z X7 1 7 GCRV ¢
SAARSEE I VPT I RIFEAAAE, UL HED VP35 &
F124 A GCRV A2 A", W REAEIRTEA
12 50 # 1 BE P R AR Y, AT
VP35 2 I RIF ST 2250 E %o T AR I B A7 28 v B
T RRE P PLIR ,  DATAT 753 B 8 i o LA AR 47 e
%% GCRV &l

VP35 & H/E N TR GCRV AR FEEH, Al
REARHH G 55 52 IR 45 G (i fh s 7 0F A1 32 40 i 1)
FIRE, nT Rt 5 40 N & AR AR
W EE RIS AE . AW A %8 VP3S IR
X 97 B 1 BE A R o R S 0 R X R T
7E mRNA 7KV FAG I 3 52 2 35 VP35 £ #5527 3
B HykE a4 T8 GCRV 55— oMK FEEH
VP4 HLfA™ | TR KV LiE— B 5E] %3k VP35
REQE IR FE I A 5 d5cJ5 HE ST T B L R DLk
o ot R RGN ik, WE IS 2RI VP3S B i
5 UL, ARDFSE N G S 858 VP35 B AR i
A VR ML B8 T RAFRSERT, ik — 25t
5% A GCRV i F $E 4t T 2 UKkl i 42
PR L b e R T R R TR B R
FEB,

1 MRS 7

1.1 SRR

11 % GCRV-AH528 & ¥ o1 A 52 46 25 40 55 Jf:
PRAF . A (CIK) 40 AR SC I =477, A&
A 10% K TE A A 1ML (Gibeo, #PH %), HHER
(100 pg/mL) FIEEEE 2R (100 ug/mL) [ M199 55333k
(HyClone, 25 [#) ¥ 3%, CIK 4005535 T28 °C {595
Fih . #AK pCMV-3xflag il pET-32a(+) H1 A 52565

FRAE . KT (Escherichia coli) trans SaJi %
541 M9 A TransIntro™ EL #% 4457 1 B b 5t 45X
SHEWE AR ABRA R . KBFFE Rosetta 2
(DE3) /&7 A 40 iy [ 115 B 5P A B R A R
Al FRIHRIAH & . PCR YLk & .
WIS & B )M e S AE R A IRA . R
e SR R BRI N DTG B AR TR (R
) ARAF, JoKOE. EAf5. SNEE. VKBS .
Tween-20 %5 [E 475 120500 W [ [ 24 48 A1 4k 2210500 4 R
INE), SERFPOEE R PCR (QPCR) iXH] 2xTSINGKE
Master qPCR Mix I [ i DB R AL PR A BR
NHl. 5 EE DNA/RNA $2EUAH G [ me ot i o
e YR A A R

1.2 SI¥I&Rk

H4E GenBank [ 1T 4 GCRV [ S6. S11
B FER P (555 . KR180373.1, KR180378.1),
I Primer premier 5.0 BA4F 11514, Hp R
2 R PR PR DI RERG D) 07 5, % B DUERVAEY
AR EHATE . AHRBIYFA L 1,

1.3  pET-32a-S6 A1 pCMV-3xflag-S11 = ¢H &
pv.y g TA: OF AFE

i B 4% GCRV-AH528 1) CIK 40 it , 48 HX
RNA Jf [ 5 5 i cDNA, DL cDNA WfsH, &
W RS M #E4T PCR, §714 S6. S11, 714
TR 98 C 781 10s, 58 CiE K 55, 72 °C 4t
i 15s, 330 MEFFR., PCRE5H G, FIBUIE KGR
LUK A, E R BRI I ) G Tk L 4l
k. ¥ S6 PCR ;™ ¥y il i #% 3 ik A& pET-32a(+)
FHBR 10 v: N VI B Hind TUAD Xho T #E47 WG] ,
# S11 PCR ;=4 Fl B A% 38 AR pCMV-3xflag

&1 PCRY #5149
Tab.1 Primers for PCR amplification

519 Fe5i

primers sequences
S11-FW TTAAGCTTATGGAATCAGCAAAACCATTGACGTTT
S11-RW CTGGTACCGACTGTCCCTGGATCTCAGGTTTGAAG
S6-FW TTTATTTTCAAGGTAAGCTTATGGGAAACGTCCAGACGAA
S6-RW TGGTGGTGGTGGTGCTCGAGCTAAGACGGAGGAGGCCAGTATC
qPCR-f-actin-FW CACTGTGCCCATCTACGAG
qPCR-f-actin-RW CCATCTCCTGCTCGAAGTC
qPCR-S6-FW GATGGCGAGGATAAAGGG
qPCR-S6-RW CGCTGGGTTGATAGGACA
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FR v N VI8 Hind AT Kpn 1T #E47XWUEEYT . 1 h
Je 5 Bl 07 0y 38 Ao B R R S FL VK A S, R T
W R & AT Rk . ik . >R Clone Express
One Step Cloning Kit 2l fb. MU () S6. S11 433l
5 [l 19 24K pET-32a(+). pCMV-3xflag i% 3% ,
22 CIFHE 50 min, W% 4% 77 W) 54k 2= RIGFF#
trans SAJEZ AN T, BN VKIE30 min; 42 C
JKIE 90 s J5 57 %Ik 5 min; HILA 400 uL LB ¥ {A
WFR BTN 37 C ¥R #5551 hy WL 150 pL
PRI SR A e & 2N 0 LB [EfRIE SR E; 37 <C
g% 12 h 5 PR e R TR VR EA TR 5 . R By
SPESI AT VS PCR %52, PRk BHME o se i %
Z PRV E YA IR A R IY

1.4 VP4 ERFERRIFTIEMLAL

VP4 TaE A AL IFIEFAEL
323K i kL pET-32a-VP4 §% {k & Rosetta 2 (DE3) /&
ZRMMEH, PRk R PCR 45 A BB B %
FEFPAE B 2 N LB 53R 3, #E 37 °C, 180x%g
FE IR IR %1597 . YW OD {HiA %] 0.6 BHIMA
S N 3 -B-D-i A FLBE H (IPTG) 2= H 2Ok 2 R
1 mmol/L, 7E 37 °C, 180xg (4% KT ¥R 4 h i
FEARS, BOWERERREWER, HBER
R R (PBS) HEVEGR 2 Ik, HEAT = R,
1E 4 °C, 12 000xg B.0> 50 min, W& bR MIT
W€, #E1T SDS-PAGE % si#r. &%, HAHME
H R IR TEALIRA T

VP4 TE G4 HHEAVERK T
(50 mmol/L NaH,PO,, 10 mmol/L Tris-HCl, 8
mol/L JIx, 10 mmol/L B-#ii & B, pH 8.0) B AV
fif B IRAA, 12 000xg B0 20 min, WA I
B LWEWL 0.22 pm O FLIE IR ; L UE S M LS
W 538 B A o Y Ni-NTA ISR S, SRS
60 min 5SS . i HEE VR T (77 [\
FEHWEHEW T, pH6.3) Mk ELEARI, Yk
VR . FHHE AR (R 7 R sE s 1,
pH 4.5) /& VEM, AUk 0.5 mL, WAEVEMLE .

VP4 T &AM AN RSB
PTIWAE B ) VP4 LR 3T IR L BRI
MEYTE . &M 3 mol/L KA E M vhil
(50 mmol/L Tris-HC1, 150 mmol/L NaCl, 400
mmol/L LK &R ELFREL , 2 mmol/L i JF I 25 e H:
K, 0.2 mmol/L E LA BEH Bk, 0.005% Tween-
20) #ATIENT, HRAEHE 1 mol/L IR & M52 o
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W ATENT, A AR &0 H KA
Tween-20 A5 PEZZ whik T8, B — L B HTAR
TE 4 C #4712 h,

% BEIIARIF)E S Western blot 13

% F AR 0 H & ¥ alifb J5 1 E 41
VP4 PR S E R B EFRE, 7RaEl
fRJa, B FEBEEKAR; 2 BIES 2 M4
JE R ges, B VP4 EAPURS F 2R
B RNRG, FULETER KRR, 563 KAk
7d 5 B RASOIERUL, 4 °C#EE0, 5000xg
B0 30 min, WAR I, AT 0L 2 ek BT
1 (Z90) 1y, RIS RAFAE-80 °C vKAER H o

Western blot # ) B A ol i A A,
2 M EREZE P AL B S 54T SDS-PAGE HE i
VK Western blot 7347, R FHMR AL - BEME 110 2
I BE i 7% 2 PVDF I L, 5% WA 0% 45 & 4]
2h/)a, B —P0 (VPAPLILTE 1: 1000 75 FE)4 C
IS E , TBST (1 mol/L Tris-HCI 20 mL, NaCl
8.8 g, 0.5mL Tween-20, ddH,0 EZAZE 1L)Znh
WIEVE 3 K, £ 15 min 1 ; HRP bRic iR
IgG (ABclone, H [E) /£ —Hi##F 1 h; TBST 2%
PhRCTE UE 3K, AEIK 15 min, ¥ PVDF i E T
ECL &, R &k B el s .
1.6 MpEREESHRERE

miestFe s BRYLRT 1R, BTN
fb CIK gifaJf-5g.00, FREsREEERIG I, M
YIS M A A, Rl K & 70%~80% i,
5 FORLTE Opti-MEM 15 3% 3£ (Invitrogen, 36 [)
5 TransIntro™ EL Transfection Reagent (TransGen
Biotech, {1 [#) {R2) )5 EiRILFEFF 15~20 min, R
B WAL PR E 6 h, A EH 10% f
A 135 (FBS) B9 M199 55 35 3Lk ai 5 55

AR EE DCEET LK, A REE
g Ir g0y, R R E RS 4, i
VIS m AR . Fran iR 2, A
GCRV-AHS528 & Y: CIK 4, ¥ F 2 h J5#e &
A 5% FBS ) M199 557 ARSI F% . MR
SR, AR A A () A A AR

1.7 RNA HJEEX

28 I % RNA 8932 flA 1 mL TRIzol %4
A, B EC 4B A - %S & RNase-free EP & 9,
A 200 uL & Al , WIZURS G & Tk LiE 10
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min; 7E 4 °C, 12 000xg &[> 15 min; B EiHRE
FAET, MAS FWEW SR FNE, KEFHE
10 min; 7E 4 °C, 12 000xg &.0> 10 min; F [
WEIA 1 mL 75% [ 285, B0RA); £ 4 C,
12 000xg B.0>» 10 min, F& FIERAAEE A GOUIHE;
##E S min J5 il A i 19 DEPC /K% f# RNA, 7£
IR 236G EE H Nano Drop 2000 [l %E RNA #k
JE LA J 260~280 nm Kb . 4505 37 BRI EA T
J S, B R RE S E T80 °C MR IR VKA
e

JAaE RNA I W RS B2 I 19 40
EW . B 200 pL I 75 W 2 RNase-free EP 57,
JIA 500 uL TRIzol Z4f# 3, R IEIRE) G HH =W
BEAE s 12 000xg B0 1 min J5 FEUETR ;85 W K
a2 mL W AR, A 600 pL ¥ UE W
12 000xg 25.0> 30 s J FE0E R ;s Uk 2 K5 #WeBtAE
R R, 12 000xg 25 FEES L 2 ming FF IR
HHBEH 1.5 mLCEE . A 50 uL Pl
WA B g, IR 1 ming 12 000xg
B0 1 ming FERIEEAE, BTS20 RNA 7548 13%
46 1T Nano Drop 2000 |1l %2 RNA #e & A
% 260~280 nm AT GAE ; 5 S BV EAT RO
T, BUEWGRENE T80 °C MR IR VKA TP ARAE

1.8 ¢PCR

WA= JH 8 13 = 43 06 O BE 11 Nano
Drop 2000 {lj5E pET32a-S6 Tk s, Fil DNA/RNA
copy number calculator (http://www.endmemo.com/
bio/dnacopynum.php) 15 ALK (uL) DNA F£ i
ORI DUBG R Bk 10 543 FURR B ST N
FiMT, fifi F| 2xTSINGKE Master qPCR Mix (SYBR
Green 1 with UDG) i 5l . 5| # X} qPCR-S6-FW/
qPCR-S6-BW #£1T qPCR ¥4, PR E R E 4 4>
A, BATERT I KB ddH,0 IR BAR, HIfEAR
HE#h 28 . qPCR JZ B 7£ BIO-RAD CFX Connect™
Real-Time System #47. JWAKFR N 20 pL: 2xMix
10uL, . TSI (10 umol/L) 4% 0.8 uL, DNA
1 uL, ddH,O 7.4 pL. ¥ 3 5% 4. 95 C fil 48 ¢
3min; 95 °C 10s, 55°C 30s, 40 MEFR, FHHm
FE S LU R &0 64T qPCR 3738, Fhmad C gy
(bR UE T 275 BIRE A b B0 R4 DL R

MR E RHERS I MNSEIYY
W E R EE N B, RONAR FR A S R 4 %
i, qRT-PCR Z55G, F A fifk ith £ LLa Of 52 i
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RIAE ST, DL BactinfE RN RE, R 22
BT

1.9 HIESHR

$ 4 b 3% 1] Graphpad Prism 6.0 2k Z4:-4E 14,
R ¢ 8 AT 424 i 2 R e, L P<0.05
WESBE, P<0.01 NESWTE,

2 4R

2.1 GCRV-AH528 S11 EFE = fERFTRIE

fi FH GCRV-AHS528 J& 4t CIK 41l fifl 48 h (1 £f
il RNA, ¥ 5 cDNA FEAE itk , fi
1% S11-FW/S11-RW #E47 PCR §7 4, H A
B mOE H 1% B 0s b5 EE i i ik oA, 15812
950 bp M Bt, K/NSTHI—2 (K 1-a), ¥ HMW
h Beitk— 20 Se b 2 AR pCMV-3xflag 7, X442
{14 F 2 B A T P VI SE S (B 1-b), BEDI4h

M1 1 M2 2
b)
Y bp
2 000
5000
1000 3000
750 2000
1 500
1000
500 750
500
250
250
100 100
(b)
3 4
“D-
©

1 GCRV-AH528 S11 H5 pE R &KX
(a) GCRV-AH528 S11 fJ PCR #"#%, (b) GCRV-AH528 S11 ] fig 1]
47, (c) GCRV-AH528 S11 [)# 34 : MI1. DL2000 DNA marker,
M2. DL5000 DNA marker, M3. £ [1 marker, 1. GCRV-AH528 S11,
2. Hind TIUH Kpn 1 XUEE V) B A% J R pCMV-3xflag-S11, 3. # 4t
pCMV-3xflag, 4.4 pCMV-3xflag-S11
Fig.1 Cloning and expression of GCRV-AHS28 S11

(a) PCR amplification of GCRV-AH528 S11, (b) restriction enzyme
digestion of the GCRV-AH528 S11, (c) expression of GCRV-AH528
S11; M1. DL2000 DNA marker, M2. DL5000 DNA marker, M3. pro-
tein marker,1. GCRV-AHS528 S11, 2. enzyme digestion of pPCMV-3xflag-
S11 by Hind lll/Kpn 1, 3. transfection with pCMV-3xflag, 4. transfec-
tion with pCMV-3xflag-S11
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R 950 bp H B R Bt , 2% BH EE 4 R TR
pCMV-3xflag-S11 4 ). # pCMV-3xflag-S11
ELAZ R e i CIK 4, (1 flag BUik/EN
— Pt 1T Western blot 7347, 155 37 ku I H 2%
W, KNS —E (1 1-c). pCMV-3xflag {4
BEYLAY CIK 4N XTI, BEAT A 2 2 1 454 o

2.2 F3FiA& VP35 £ mRNA K FE 12 i# GCRV-
AH528 1858

1 pCMV-3xflag-S11 EAZFURIFE Y CIK 4iifiT,
S% J5 1 GCRV-AH528 J& 4L CIK #i ifd, F pCMV-
3xflag R AKHE Y r) CIK 40 L/ R X% B8, LA qPCR-
S6-FW/qPCR-S6-RW 4514, qPCR Kl 4fi i S6
B RIL . B5RRW, i3RIk VP35 7E mRNA
K12 2R S6 SE ik, HIMEE GCRV-
AHS528 M4 (K 2).

25 ¢

20 +

1.5 +

1.0

0.5

S6 FE: R ik &
relative S6 mRNA expression

NC S11
!
groups
2 jEFRik VP35 @i GCRV-AH528 1E5E
NC. # 4% pCMV-3xflag, S11. %% pCMV-3xflag-S11; **. % F ik
%, P<0.01; T
Fig.2 Overexpression of VP35 promoting
GCRV-AH528 replication
NC. transfection with pCMV-3xflag, S11. transfection with pCMV-

3xflag-S11; **. extremely significant difference, P<0.01; the same below

A mRNA 7P BRI i AN RESE 2 50IE S11
HEPH X GCRV-AHS28 MBS, L, Sk
i 5 1 % GCRV-AH528 3 — K72 & 1 VP4 (th
S Bt S6 2k HIPTIA, MEEHZKFE— 5k,

2.3 GCRV-AH528 S6 EE B 55 [&

{#i i GCRV-AHS528 Ji& Y% CIK 40 fif] 48 h A4
SE AR, H S 1Y% S6-FW/S6-RW HEATH™ 1,
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H i R B m S 1% BRs e i s vk o e, 15
2252 000 bp 19 7 Be, KR/N5 T —2 (8] 3-a)
A Lk — 20 v B 2 44K pET32a(+) Hr, i X 5T
K e V)% E ([ 3-b), FEISE SR AT LLE F)
2000 bp H Y Fr By, F WIS 2 ¥ 4 F 6 0 5 2H i
¥ Bk pET32a-S6.,

M 1
bp bp
5000 5000
3000 3000
2 000 2000
1500 1500
1000 1000
750 750
500 500
250 250
100 100
(a) (b)

3 GCRV-AH528 S6 #J PCR ¥ &1 (%

(a) GCRV-AHS528 S6 [1) PCR #"#, (b) GCRV-AHS528 S6 1) X 1]
% % ; M. DL5000 DNA marker, 1. GCRV-AH528 86 , 2. Hind III
I Xno 1 BV 215 7 ki pET322-S6

Fig. 3 PCR amplification and cloning of
GCRV-AH528 S6

(a) PCR amplification of GCRV-AHS528 S6, (b) restriction enzyme
digestion of the GCRV-AH528 S6; M. DL5000 DNA marker, 1. GCRV-
AHS528 S6, 2. enzyme digestion of pET32a-S6 by Hind [ll/Xho 1

24 VP4 EEEFEAMRIAMAEL

i M€ BE R 1 mmol/L 9 IPTG X 8 41 K
PR TASEE, WERSH . BS5 . 41
2 LIEW R UTE MR, 40 T SDS-PAGE
BRIk T, SERE, Zal S E Ak
ik, BHEK/NY 72ku, 5HEARD—EL
AR pHEMEARBEBRCRATTHWEAS
Ni B FINEEE T, a4tk vP4 A (K 4).
aifb 5 E AR BN LBRIRE, (VP4
EAEME
25 ZRPERAEHIE SRR

FHaifL 5 i VP4 B H R v 22 KA %R,
W4 Il s IR 15 VP4 B (I £ s BE YLK . GCRV-
AHS28 JE U CIK 41 i J5 , WA 40 A &, i
Western blot #E17434F, i VP4 55 H £ o ik
M FPE . AR GCRV-AH528 14 CIK 4ijufE R
XpHE, ZER R, Y GCRV-AHS528 (194 FARE i
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266 Ko oE R 46
ku u M 1 2
100
180
70
100
70 40
> 6 TFiE VP35S EEHKF{Ri#H GCRV-AHS28 187E

40
35
25

15

E4 VP4EBRFTIESHKER

M. % marker, 1. ESFHAIMEA, 2. B SEHEA, 3. BLE®RT
KB, 4 VUEFHEEA, 5. 4EmEA

Fig. 4 Results of VP4 protein expression and

purification

M. protein marker, 1. pre-induction protein, 2. induced protein, 3. total

protein in the supernatant, 4. total protein, 5. the purified protein

AP —EE, KA 72k, SHMEAKR
N5, R IR R P A & (B 5), £
il £ 1 22 TE P IAR RERR SR VP4 FE .

M 1 2
ku
95
~ -
55
-
43 .

5 Western blot & VP4 EH

M. %5 A marker, 1. 8% GCRV-AH528 f{] CIK 40 MiFE, 2. A By
GCRV-AH528 ] CIK 41 ffi#f:

Fig.5 Detection of VP4 protein using Western blot
M. protein marker, 1. infected CIK cell sample, 2. uninfected CIK cell

sample

2.6 IFRiE VP35 HEERAK TR GCRV-AH528
b1y

# pCMV-3xflag-S11 E ¥ & 15 I ki % Ye F
CIK 4 g, #R)5 &Y« GCRV-AH528, i i West-
ern blot 4381 VP4 [ K IKTE L . 45 REI &R
ik VP35 ik VP4 KA, B2 #F GCRV-
AHS528 345 (K 6).

2.7 13R31A VP35 0 GCRV-AH528 # 1%
$ pET32a-S6 ki 4T 10 £5 4% Lo 6 B I AE

JRERR, LA qPCR K& S6 23k M, 2 hbniEh

2k HZMX R, Y=-441X+4556, MR R
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M. A marker, 1. # 4 pCMV-3xflag-S11, 2. %4 pCMV-3xflag
Fig. 6 Overexpression of VP35 promoting GCRV-
AHS528 replication at protein level

M. protein marker, 1. transfection with pCMV-3xflag-S11, 2. transfec-
tion with pCMV-3xflag

49 0.997, FHi% qPCR {9 CT {H -5 ¥ U1 B0 % %L
Z A B SE R

4 pCMV-3xflag-S11 FLA% 1K JFURL 5 Y CIK
AN, SRJ5 Y GCRV-AH528, gqPCR Kl |4
Wb S6 M FRIBIEDL . KRG CT (EH A b5 i
¢k, SR AN B P A RS DLB, B pCMIV-
3xflag ZR MK e CIK 40 EAE R xf BB 4L . &5 SRR W
it FRIk VP35 £ I 2 B Al i L W GCRV-
AHS528 (¥ DU (K] 7).,

5_
Hk
—
4 L
-2
= @A
=2
ﬁ> 3+
o 1
@ &
T o
< Z
Z o2l
O .2
o &
o 2
"
1_
O 1 1
NC S11

7 d3RiA VP35 I GCRV-AH528 # U1 #
Fig. 7 Overexpression of VP35 increasing the copy
number of GCRV-AHS28

3 Wi

GCRV JEye 5 | A4 55 40 H i ™ 1 G & TR H
F O FEGE Y R R R . AT IR A 2 R R
. E AT GCRV 90% LA b2 T Rl#Ekk, HAfj,
11 ) GCRV 4% % A 4 % 25 11 09 20 g 1 A 58 21
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Effect of VP35 protein on the proliferation of type I grass carp
(Ctenopharyngodon idella) reovirus

JIANG Lin, TU Jiagang, ZHANG Yongan "

(State Key Laboratory of Agricultural Microbiology, College of Fisheries,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: In recent years, the frequent outbreaks of viral hemorrhagic diseases have seriously affected the devel-
opment of grass carp (Ctenopharyngodon idella) aquaculture, but its pathogenesis is still unclear. The viral hemor-
rhagic disease of C. idella is caused by grass carp reovirus (GCRV). Type Il GCRV, as the main epidemic strain at
present, is highly pathogenic to C. idella and has a high lethality rate. The VP35 protein encoded by the fragment
S11 of type II GCRYV is the outer capsid protein. VP35 protein may play an important role in binding to receptors
to promote virus entry into host cells, and may also promote virus replication by interacting with intracellular pro-
teins. In order to explore the role of VP35 protein in virus replication, the S11 gene was amplified and inserted into
the vector pPCMV-3xflag to construct the S11 plasmid, which was transfected into C. idella kidney (CIK) cells, and
then infected with type II GCRV. After infection, the supernatant and cells were collected. First, real-time fluores-
cent quantitative PCR was used to detect S6 mRNA in cell samples. The results showed that overexpression of
VP35 promoted the replication of type II GCRV at the level of viral mRNA by about two-fold. Then the S6 gene
was amplified and inserted into the vector pET-32a (+) to construct a recombinant plasmid, and the recombinant
protein His-VP4 were purified and polyclonal antibodies was prepared to determine the effects of VP35 on type Il

GCRYV at viral protein level. The results showed that overexpression of VP35 promoted the replication of type II

GCRYV at the level of viral protein. Finally, the pET-32a-S6 plasmid was used as a positive standard plasmid to
establish an absolute quantitative detection method for the gene copy number of type II GCRV. The pET32a-S6
plasmid was diluted 10-fold, and then used as a template, QPCR was used to detect the expression of the S6 gene,
and a standard curve was drawn. The quantitative method was used to determine the effects of VP35 on type I

GCRYV nparticles in supernatants. The results showed that overexpression of VP35 increased the copy number of
type II GCRV. This study proved from three dimensions that overexpression of VP35 protein promoted type 1l

GCRYV replication, which is helpful for in-depth analysis of the function of VP35 protein, and laid a foundation for
the subsequent exploration of the mechanism of VP35 protein in promoting virus proliferation, provided a protein-
level detection method for further study of type II GCRYV virus, and a new technical means for rapid and accurate
quantification of virus titer.

Key words: Ctenopharyngodon idella; grass carp reovirus type 1I; VP35 protein; VP4 protein; polyclonal anti-
body; proliferation

Corresponding author: ZHANG Yongan. E-mail: yonganzhang@mail.hzau.edu.cn
Funding project: National Natural Science Foundation of China (31930114, 31725026)

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries https://www.china-fishery.cn


https://www.china-fishery.cn

	1 材料与方法
	1.1 实验材料
	1.2 引物合成
	1.3 pET-32a-S6和pCMV-3×flag-S11重组表达质粒的构建
	1.4 VP4重组蛋白的表达和纯化
	VP4重组蛋白的表达
	VP4重组蛋白的纯化
	VP4重组蛋白的复性

	1.5 多克隆抗体的制备与Western blot检测
	多克隆抗体的制备
	Western blot检测

	1.6 细胞转染与病毒感染
	细胞转染实验
	病毒感染实验

	1.7 RNA的提取
	细胞总RNA的提取
	病毒RNA提取

	1.8 qPCR
	绝对定量
	相对定量

	1.9 数据分析

	2 结果
	2.1 GCRV-AH528 S11基因的克隆及表达
	2.2 过表达VP35在mRNA水平促进GCRV-AH528增殖
	2.3 GCRV-AH528 S6基因的克隆
	2.4 VP4重组蛋白的表达和纯化
	2.5 多克隆抗体的制备及特异性检测
	2.6 过表达VP35在蛋白水平促进GCRV-AH528增殖
	2.7 过表达VP35增加GCRV-AH528拷贝数

	3 讨论

