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B OE: [F7F] E &R MIKHm & (grass carp reovirus, GCRV genotype I11) 104 #koT 5 5% 2 A
Fahdgm, sTHBER RGOSR LAERLEFANRERE. [B4] AR GCRV104 # <6
R PR E G NS66 497 fedh ft, & BAF49 GCRV104 #& NS66 & @ % L&k 5 oA 4% 7+
M. [F#%]1 PCR 7 %4 3 GCRV104 #k s6 A B K &, JTLM% ERZEIR pGEX-4T-3, #4103 X H
HE BL2L B A IPTG %4k, £7%% SDSPAGE X2 454/5, @itthibFFAHEE. RE
J #4069 pGEX-4T-3-NS66 Z 40 % & %74 > B, 34F Anti pGEX-4T-3-NS66 % 5i.[4 4tk , Western blot
M E AR, Western blotting 7= 18] 3 %, & 3¢ X5 (indirect immunofluorescence assay, 1FA)% 5 4t
wAFF, [4R] SDSPAGE TR AR THEEA Y 66KD, K SHMts, T E24ETFE
EAR P, Western blotting 113 %) &9 % £ 43K 20 K F 1:50 000, Western blotting = IFA £ & &
B, H &4 % IR BedE 1R 5] GCRV 104 5% 2. [ 458 1GCRV 104 5 4 % A4 ¢4 AF 45 )& & NS66
THAL T A AR AE, HRMBEQLRIKR, XAHET GCRVI04 & W 7 ik AR GCRV %
i) NS66 & & 69 2 e 32 T AT 23k sk

X887 E B MIRAE A, 1044k, NS66, % &4tk

Polyclonal antibody preparation and application of grasscarp
reovirus genotype Il nonstructural protein NS66
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Abstract: [Background] Grass carp reovirus (GCRV) 104 strain can cause typical grass carp hemorrhagic
disease, the analysis of its coding fragments is helpful to provide a basis for clinical immunological
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detection. [Objective] To study the possible function of the NS66 protein encoded by the s6 gene segment
of GCRV 104 strain, the highly specific polyclonal antibody against NS66 protein was prepared, and its
specificity was identified. [M ethods] s6 gene segment amplified by PCR was cloned into the expression
vector pGEX-4T-3, transformed into E. coli BL21 and induced by IPTG. After analysis and identification
by SDS-PAGE, the target protein is obtained through purification. Mice were then immunized with
purified recombinant protein to obtain polyclonal antibody. Titers were determined by Western blot, and
antibody specificity was identified by Western blot and IFA (indirect immunofluorescence assay).
[Results] The recombinant protein analysed by SDS-PAGE was about 66 kD, the same size as expected.
The target protein was mainly present in inclusion bodies. The polyclona antibody titer prepared by
Western blot was more than 1:50 000. Western blot and | FA showed that the prepared polyclonal antibody
recognizes the 104 strain, and the polyclona antibody recognizes a single band with high specificity.
[Conclusion] The study showed that the polyclona antibody against NS66 protein can specifically
recognize GCRV 104 virus, which lays a foundation for the establishment of GCRV 104 immunodiagnostic
method and the study of GCRV-encoded NS66 protein.
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GCRV 104 J5 # /2: 2009 4F: Fan %5 It o s g
e I ) R AR P 3 3 1 — RO i A B
11 I i 910 B (hubei grass carp disease reovirus,
HGDRV). By aEFEE 418 K/Nh 23 706 bp,
(G+C)mol% & & 51%, i 11 ~43717 BX ) dsSRNA
BB M BRAF 245 B S KA VI G 75 R
1E WP figg 9005 27 i AR U PE s A, Hofth A Bl
BLASTn WZIFIR/FFIM MR S GCRV Hith
bR EMREY . HATCRER 20 £4 GCRV
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SR T 14 240 i A D 3 8

GCRV 11 5 BLf dsRNA FBegmfith 12 F
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GCRV104 NS66 & [ Hi 3R 4 B 6 gh, i
X b & B GCRV 104 1) s6 4 1) NS66 -5 GCRV 873
i) A ) NS80, GCRV HZ08 i) s4 4fihfit) NS79
Fl GCRV GD108 f) M4 4ty NSL R #5M . 2%k
5NN | B GCRV JE45#) 2 11 NS80 54E VP4
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P 5 104 ¥k s6 FEH 4t ) NS66 25 [k T 1 )5
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GCRV104 Jii#k A TR ILAK = BE5RE
PGEX-4T-3 I pEGFP-N1 JFi ki i A< S 36 % {77,
KW FF# DH5a Fil BL21 (DE3)R3Z A 40 iy A K
MBI ARA R, FaEIEgiE R CIK
(ctenopharyngon idellus kideny)4i fits £ 15 £ 5 £
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Prime Star Max ., Primer Script First Strand
cDNA SynthesisKit, B4 N YIlE BamH I, DNA
T HERE . DNA Marker #l IPTG 251 [ TaKaRaZs 7l ;
HRP FRicAISEHLR 190G Z e bebi ki {4 T A9
TR ) A R R Seae /N R R A R
FABRA AL M199 Br 3ty [ &A1 s 24
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BARA BRA T 5 a4 035 0 A AT Y235 2B 4 TR
MRFA AL

H b TAE S FEIREEIR,  FHEORI A BRA
Al BERCHIKIN, B RRERHE A FRAF]; PCRAYL.
BRI AN e R F A CRNEE I RS R e B
ARATEE A A BRA E] OB E B, W)
REHTHBRA A .
1.3 HBrVERE PCR 5 EAFIEFRRIME

Z 8 GenBank I & %11 GCRV 104 NS66 %L
A, RIS T84 Primer Premier 5 1531 H
FIRE R IR BRSSP . pGEX-4T-

3-NS66-F (5'-ATCTGGTTCCGCGTGGATCCATGC
TCTCCGCTAGTCTATACT-3)#l1 pGEX-4T-3-NS66-R

(5-ACCCGGGAATTCGGGGATCCCTACAACTTC
AGACCCTTTGAC-3) (Kl £k 4b 4 FR il 1 P VI il
BamH | i UJ 47 &) F 36 A 09 5 K% 3R 35

PEGFP-N1-NS66-F (5'-GTACCGCGGGCCCGGGA
TCCATGCTCTCCGCTAGTCTATACT-3) 1 pEGFP-

N1-NS66-R (5-TGGTGGCGACCGGTGGATCCCT
ACAACTTCAGACCCTTTGAC-3') (R4 H PRl

PEP UG BamH | BigU) 07 550) TS5 9 LA 2R 0K
UL GCRV104 #H#EE K41 RNA, ffi [ Primer
Script First Strand cDNA Synthesis Kit J i 55 5% 4
RS — % cDNA 1} PCR J2 W BIAR B , #4950 pl
PCR W& % : cDNA #i4j (8.5 mmol/L) 1 pL,
F RS9 (10 wmol /L) 4% 1 uL, ExTaq /i 0.5 ulL,
10xBuffer 5 uL, dNTPs (2.5 mmol/L) 4 uL, HIJCH
F BTk EREIARL 50 L. PCR W &fF: 95 °C
5min; 95°C30s, 56°C30s, 72°C2min, 341
E¥; 72°C 10min, PCR =¥1%4 1.5% Bifghit
JiE H kAN ), 2tk mDoaR G gl Ak B 9 R Bk
A AR TR (TR ) e AT BRZA I o

Xof L A 3 ) A T DD, WD) 7 kA T
[E1Y§ 5 A DNA 3420 50 °C A 1 higis, %
FEYIEALIRZ A KA FF B DH5a, i PCR #1453k
BEPAVETERE, $REUTORL, 264 TAEY) TRE( IR
YA BR 2 w7 257

14 HEEBARKGEURZEIE

KRR IR P45 3 5 H A P 51— 20 B
PEERE, $RIUTORL IS #1082 8 KBTI BL21,
RORERIE, JEFRIT IR o HRECRANFH
PERTE A T 5 A 2 W& R W E 50 mo/L 1 LB i
KEEFR s, 37°C, 180 r/min ¥53% ., HEFREIKE
ODeoo 14 0.6 W, A IPTG = H AW E N
1 mmol/L, 5 5h, 4°C. 8500 r/min &.C> 10 min
WAERRTITE, ] PBS IR BT, #Hraweat
PH(H% 400W, 4°C, T.AE 4s, [Hk44s, 100 ¥K)
BRI B, #H, 4°C. 8000 r/min
B0 30 min, SRJEARZR AL, e SO
alifb B R . A3 AIBOE AT . ) . difb)E
F 1T SDS-PAGE 43 #7 A#f E T 40 85 11 O S1
LB Xr3%3L \PBS A A 5% 1511 PBST I WAL
W7 S ML =%,

FH4iAE I pGEX-4T-3-NS66 i 41 45 11 %% /)N
o SRAE TS ez, IR IRsE kM Shts 1:1
FEATIRSIFAG e s IR RsE 7 d R T 21k
BRE, A E AR SR 11 RS 7S
Bt 7dIGHITES 3R 5B 3k 2 )G
HATES A s Sess, ANIMAER], S 0.2 mg &
HEM . 5 4 W 7dE HEATIRBRCR ML, 1k 2
37°CHiiE 1hJ5,4°Cid &K H ,4°C.4 000 r/min
20 15 min B EWE, 403655 T80 °C & .
1.5 Western blotting #0447

M MOI=10 HypeeE e i B IR AN, #5355
72N 5, KBRS SRR ARG R, I AGE 1 2
B LRGP, 2 EIETT Western
blotting 73 #7472 . 4 SDS-PAGE Hik (80 V, 30 min;
120V, 60 min)j5, SRR M (100V, 60 min)
B A E PYDF B, 10 mL & 5%4- 4 PBST
ZRE IR G I 2 he LA A 2 e BT A
—Hi(LA 1:5 000 Ll k) = E 1 h 5 4 °C
W, H ] PBST W IEBE 5K, K 8 min ¥k
EERAHUA, ] HRP ARICHIEH B 19G Hit
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TRAE g — T (LL 1:5 000 H 675 B ) = IR % 5 &
2h, H PBST Zmugihyt 5K, &Ik 8 min, fq
¥ PVDF [ A RAE ECL b2t & G o1 s
HiM, EERBUR ARG IWEEE A

1.6 N

n 1.5 Frak il eE Hvk , IR R # 3 PYDF
FEE b, FHBERE 2R 053t P4 o B i Ab i) 22 S b 442 53 3]
F#F 5000, 8000, 10 000. 20 000, 50 000 1,
FE B4 PYDF B, A BRI 1.5,

1.7 NS66 I 40 A i

B fa P AN AL R E 12 LA IR
Franff i 2= 526 80% A A )n, JHKHN PBS
GERR A ANAE , K 1 pg fY pEGFP-N1-NS66 Jfifi
i Lipo 3000 i W54 YL A4, pEGFP-N1 %5
ARARAE R BAPEXT A . LYt 48 h 5, DGR E BN
BT SR ORI R IR G 7 5 SR 5 e e 2
] PBS 22 i % 3 UK, BRIK 5 min, #E1TFA
MEfL, HERUE . ASLINA 300 pL 4% £ R H
[ 10 min, PBS ZZ e 1% 3 K, &K 5 min,
F3AL 300 pL s iE ER AT A SR, IRER
J¥E 15min; PBS PV 3, &K 5min, /5
A DAPI 444,10 min, &fLANA 300 pL Htaéts
WA, SR E R T AR AR
1.8 [EEZRZRI;IHIE(FA)

W AR E 12 LA IR
Fram i E A2 AW 90% A4 Jn, R MOI=10
() GCRV 104 Ji 8 , LAAHZFP 8 A 1E 5 40 LA
BAPEXS IR PR EEdfh 3d 5, W4 i s AR Y
BrgRAk, e PBS 22 vk (0.01 mol/L)iE vk 3 1K,
BT A%Z SR REA IR [, B 28 300 378 VR A TR 400
R 450, 5vliifg - wiktil 1 h, —¥Hi>h 1:1 000
i e BT NS66 M 2 sokEdiik, 37 °CHEH 1h
J&, PBST{HUE 3, HK 5min; —Hih 1:500 #i
R DU R F R & P (TRITC) bR ic i St B
1gG, 37°C/iE/H 1h, PBST Z %k 37k, K
5min, JJE A DAPI 445 10 min, #EfLIIA 300 uL

PLENETENG , DGR B WA N R R
19 Z|RAFZEIFHEF

W e B AN AL 2 6 FLANIRE FEt b, 1
A 2 E 90% e )R, R MOI=10 fY
GCRV104 i 8E, DAAIER 2 10 1 8 40 A A ]
PEXTRE . DAZS (I40BE A XTI, AEsgL 12, 24, 36.
48,60, 72, 96 h 435Il W B 41 e 55 57 AL iR 35 3R 3
TNAGE 88 [ EARZE MR I — ke . an 1.5 frid it
1T Western blotting 4347 -

2 HBR54b
21 NS66 EFHEEFESEHRAAEE
4% GenBank HRL A I I £E Y NS66 7
SIS, 3L GCRV104 J:FHZH RNA 1ER4
ThREAR , WiEE SIS 4 PCR ¥ 13RS NS66 J751 .
PCR /“¥14: 1.5%E IR HHEE I LIk AT, 3G —
K/ R 1800 bp MRES AR (BT 1), ST
RNFEA—5, £ HIEHEY AL,
¥ ik PCR =B e, Bk oy A 7
U1, alifb s it s . #Ak, SdafRBuUTRL,
PCR P34 . WP a5y S A Rkt , )y
S5 R EH SRR B
22 EREBMFEMNANR S T ERAERE&E
N A% 2 3k HE 2 3R 8 R AR B R AT TR
BL21 5, HTiASREEHEN pGEX-4T-3-

bp M 1 1 2 2 bp
7000

4 000
2000

1 000
500

1 800

250

1 NS66 £F PCR ¥ 18 == 4418 ik &

Figurel Electrophoretic profile of PCR products of NS66
gene

7 : M: DL2000 4 FfhbrifE; 1: pGEX-4T-3-NS66 PCR /=47 ;
2. pEGFP-N1-NS66 PCR /4.

Note: M: DL2000 DNA Marker; 1. pGEX-4T-3-NS66 PCR
products; 2: pEGFP-N1-NS66 PCR products.
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NS66, L H ¥ 1 mmol/L 1 IPTG #4755,
4 h 5 BRI FEIET T SDS-PAGE 43, S5k
2 \PTGE SYIMI L, 4 IPTG % T 1Y B /A 7E 66 kD
Ab B — 2 W) R H Y A5 (18] 2), BB AR
HEY) . FIRRALELAEN, £ SDS-PAGE
S3H, 7E 66 kD Ab B — A5 — 250, BEIIERAR
T4y pGEX-4T-3-NS66 H4H&EH, Al T )nst
S
2.3 Western blotting 4 #f

LI GCRV104 JiRaHEgep i fn B AL a1k
FEE, NS66 Z siEhtiA—HiiF T Western blotting,
AR B B A AN LR O BRI B
YL FIEN NSB6 . 45 R BN, YRR 72 h
FIRESR KB, 29 66 KD AbH Bl— 4 AR 4400
59 B S6 KL A B B b i) £ 1 R/ NEA— S (K] 3),
TTIAZS 120 H 0T B2 YL IE oAt B 457, R
il 25 11 Z P RERR S 1R GCRV 104 9% 8 119 X+ 1
EH, HA R,
24 NSt

L GCRV 104 5 5% () 7 £ B 240 A . 2 1
SRR, NS66 £ S EiiA N —bt, HRP (B it 4
L) bRC R RBTE 19G h Zht, i Western

kD M 1 2 3 kD

135
100

75
63

48

35

25

2 #hifkRIELE NS66 &2 H SDS-PAGE #3#f

Figure2 SDS-PAGE of purified product

e M: EASTFERMER; 1. RIFESWEE; 2. BREE;
3. #ifkJE Y pGEX-4T-3-NS66 £ [.

Note: M: Protein marker; 1: Uninduced bacterial; 2: Induced
bacterial; 3: The purified protein.

kD
66 NS66
26 GAPDH

& 3 Western blotting 94 % 5 B ik4F 14

Figure 3 Analysis of the character of serum antibody by
wester n blotting

W 1. IEREEYIME; 2. B GCRV 72 h iy 4.

Note: 1: Normal kidney cell; 2: Cellsinfected GCRV 72 h.

blotting J5 12: 0 & HUiAR AN, 454 /R 1% NS66 =
A 2 s BESUARUN KT 1:50 000 (& 4), fiik
2.5 NS66 IF 4Rt E i

E A0 G S b 4 S Rk ek 0 R
PEGFP-N1 FlH# 4% {k pEGFP-N1-NS66, % M7
Hef5 5 5 AT E A, 7RSS B MEE T kB
PEGFP-N1-NS66 4 [ 7311 TE A0 i A% A/ ) 4 e KL Jox
Hr, SR (E 5).
26 [EFERZERAL

FHIE 5 AR A AN 0w 3 d ik e U240 i [ 2
BT, DL NS66 & 12 siEhiifsh—dit, HRP

kD 1 2 3 4 5
6éiIIIII

B4 SO EIEm

Figure4 Determination of thetiters of the serum antibody

. MR 1. 5000; 2: 8000; 3: 10000; 4: 20 000;

5: 50 000.

Note: Dilution ratio: 1: 5 000; 2: 8 000; 3: 10 000; 4: 20 000;
5: 50 000.
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DAPI Fluor Merge

-
A

L 3
B 7
.

5 WHAREMMILFETFERR NS EHHISTTH
Figure 5 Expression pattern of NS66 by fluorescent
immunocytochemistry

W A: i3RIk pEGFP-NL Fiwifgxf fRAIML; B: & Rk
PEGFP-N1-NS66 ik 1) 2 il

Note: A: The cell with overexpressed pEGFP-N1; B: The cell
with overexpressed pEGFP-N1-NS66.

FRic bt iR 190G 2 —Hi, DAPI Jui% [ € J TE2E
N BB R, Y GCRV104 k& [ B
I 240 B i L2 2 4 Sk B 21 6 55 5 (] BA),
17T A TR Y B 14) 1 0 B U 200 i v RS AN B ¢
Je15 5 (K 6B), KU & 1 2 i bt 14 gt 5 1
PH51 GCRV 104 i 7% -
27 Z|EFRIEHE

W& 7 iR, GCRV104 NS66 25 [ i #5 J e i
] R AR e ik i B T 15 o

DAPI TRITC Merge

A.- .‘ |

6 ZIMEHIAR IFA £7E

Figure6 Identification of |FA with polyclonal antibody
T A IERBIEANE; B: B4 GCRV 72 h ({41,
Note: A: Normal kidney cell; B: Cellsinfected GCRV 72 h.

kD I 2 3 4 5

6 7 8
Al
gaa e

7 REREREH TR NS EBRFRIA

Figure 7 Detection the expression of NS66 protein by viral
infection

(I 1: IEP%L'?H}H@, 2: JEZ;{& 12 h; 3: E‘g% 24h; 4. EE% 36h;
5. J&Yt 48h; 6: JEYL 60h; 7. EY 72h; 8. JEYL 96 h.
Note: 1: Normal cells; 2: 12 h; 3: 24 h; 4: 36 h; 5: 48 h; 6: 60 h;
7:72h; 8:96 h.

3 WiRE4w

A W i DIV R Sk L 77 B 5 | ) £
M e gL . SRt . mATYa T, e
% 80%>1 7% 1 (Mylopharyngodon piceus). #fi
fift) il (Gobiocypris rarus) il 7 ## i (Pseudor asbora
parva) 25 /K Ak 3 Y B8 Bl ot s ek e 1)
GCRV MyFLfafRF  LAFNIEAEL S8 E) 2t
| (173111 R AP O BPIL X A i NS B = &4 S
FET-9 . GCRV TEIE 254540 . 40 0 A SRS e vk |
T = 1 SRR A e DR 2 S5 5 )y T T BT AR R
JEM | H R GCRV 104 Jj 75 43[R 41 ) 471 Il 5 2 22
SE I, AFR X2 BE R 25 JEE DR 49 Be S g fr) 2 11 2
Be WA M T RGN B AR B A Y B
BT B i B -5 i 3 2 A0 A B A R %) O B i
o T % GCRV 45 17 BB A K H gmt 2 (1 1 D fg
A2 B IR A 58 HAG B2 S, X L
M P | 2] L 2555 B4R i i T At
A IR i Lo

X NS66 2 H R 51 3 M B NS66 H A
— MG E5 M, 5 A T I B A AR e [ 5
GIXT HC A RS 2H 2 RN S PR 0L 5L, IE RIS
R IR LA HE 11 NS66 5 7K AE WP A B A E 45 4 2
1AL AR AR (15%-219%)M ,  FLH: 5 1E 0T 910
1 uNS AR BARME (12%), {H2 NS66 5
WE A 0 B B[R R uNS 25 L #RAT 146 Hh 25 44 1T

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



188 TEY I8

Microbiol. China

B E T 7 9000 B 25 73 21 5 R A T 1Y) G B 4
Hg U8 A ] i R 250 £ I i BT 4 ) 2 PR 41 2 51
MR ARD, fEm sy it - A 4
K2 51202 NSE6 & 115 GCRV Hifth K 51 i)
I8 A A — BN Z5 AR P RE 55 GCRV 104 9 22 T
A 10— S R 2 R 2 DI AH G o R JEAH DG STk
1B NS66 2 [ 7Rk #E e h VR, RS2 B
TREATI AN AE , FLJ2 T LUAR His H [R] 5 2 1 700 L Ty
fe. EHFLEIIF, MRV iS4 AHY UNS 2 5%
AL ] BRI e P22 i 2 42 1) e 5
PEAEIP, 15 GCRV 104 i 2 [ SR PEAR T B T 20 %5
T IR EE T, RS REE 1 NS8O J2 T8 i 24
AR (G AR 2 M PO A R A A2 e A
S5 B 1) HLA AR P B AL IR A K 5 1) 5 25 4 AR
S4H R e s e Rk TP L TR B £ i PTG
B, 5 NS80 [FEME N NSTO &, HA
T B T AR g T REPE

A5 30 32 X6 R I i AT B NS66 5k R A%
FOARFURLAREE, FIRIFHIE T NS66 iRk
Z MBI, B KT 1:50 000, JH Western blotting
] B2 5 S S 8 1) 2 A I e R e s 5 400 B 1)
MR, pGEX-4T-3-NS66 £ vi Ehi ik fidr Fe kb
Kl GCRV, B IZHTAR LM TR S L S
GCRV Gz 5l 23K Wiz 910 55 76 52 il A e
b v AR rh A L SR A ) AR AT Y, 43
A 75 41 A% J R 200 B 2 iR A0 IF 5 37 45 S
B, NS66 & [/ T, HRaf, vlae
SRR R AR T R T AR X R FRAT]
T NS66 & 1 AT fEHLAT T B B AL I 1R 1 2
fig. A NS66 Iz ik iy 2 ropduihk, FATR
R T GCRV104 i r /i e e W FIEAH L /5 N'S66
EHFEIRSN J12%, NS66 1EEUL T 24 h TF4h B
RIS, 24-96 h 1 [R] Bl SR e e 1] G HERS R
KRBT, HE 84 h B BRI, A
RN W6 1A A 2 K 11 NS66 25 11 71T 2 T 2L I
S BERIURL S R T B . ARSI 111 Y

WA AR AR S S (At T RS 2Ea , n] AT NS66 7£
FREEOR LT 7 I PTTE , 34T GCRV 104 i a4
TR v 1) A0 ol 0 SR B A R G B BIF K BE5E T I
LR
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