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ticemia virus , VHSV) %8 HFE P 8 H 7 B 2 5 A% Rk 8 & pET28a, I 1E E. coli BL21(DE3) 115 3| ik,
SDS-PAGE 5 Western-blot X} &K= Y47 %5 . 45 REHY] @it RT-PCR ¥ ARG KN 1 221 bp B E B
AR B i S RIBEA R pET28a-N, 28 SDS-PAGE #5| , IPTG £ E 4 1 mmol/L i, 5% 5 h i R B &
B RN EHNEARNS NEAKTN ST R —340 48 ku, % TG 0 W78 5 BB G %
PUVE R B3 43 9T SDS-PAGE LUK &5 R R HWED FE U EMAENIEX AL, REEOZSE M. 4
b B8 TRGE AL R AT TR . 4 Western-blot 6 3% B, 1% 38 35 77 W RE 9L F HT VHSV B 1 1l 7 5 5 7k
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g B I W I AE (viral hemorrhagic septi-
cemia, VHS) J& —Fl L2 & PR AT 4 2 A5 4L 9,
W 5| e 0 O 2 PR SRR TR
K90 %61 32 X K 5% B I 9 Kk R i LR
SRV . i M Y 0 D IS 9% 7 (viral hemor-
rhagic septicemia virus, VHSV) /& % % ) 2%
TR T AR R RSN CR R FE R . i ik
TA VHSV R i, 2 5 = A 8005 #5405 e
VHS — B AFR 51 5 & AT ToREH 25 7K 7l
N R, R VHSY B EZE M E A,
R FE R W] VHSV B B HA B4Ry S 5k,
JFH 575 RNA BENH B AFEICR M T
o BEARL T IO 454 . Lorenzo % H#L VHSV
N EH PR EPARE S T VHSV P iR G 28 55
SE AL D 2 T % L R WA R TR R i R S
J 7 B Al A G BT R . Carolina %5 H]
VHSV gL iy i AL A i R (RTS-11) . HF 5 25 5%
R TR FKF B AR T 05 2 1 BE B A
BIRZEM, BB VHSV A% 8 1 87 4 56 b g
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R EPT VHSV BRI #7530, 7] Sk ik — 25
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rini , EPC) %5 H 28 & i 78 92 55 % R A7, pMD18-T %
TR {KERAEYA A,

2D FERAF ., AMV- ¥ & i La Tag DNA
RAEF . T4 DNA FE 4 5 25 R B 6 905 2L BN
e WO R) &L Bk 3R O N & A REEEY
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DG, BIPE GenBank & T FI B R 5,
FJ362514. 1), F] ] Primer 5. 0 F1 Oligo 6. 0 1% it %}
XA AN E D ER YRR TS, sy Pl
5'-CATATGGACGGAGGACTTCGTGC -3" (&% A
Nde | BYINL 50 FF 519 P2 5'-GGATCCTTA-
ATCGGAGTCTTCGGGGTAGTCCTC-3" (& f
BamH | FYIAL 80 o KEF AW A A A .

12 #%%EHB VHSV-N EEH =&

VHSV 45 8 i EPC #F17 3% 58, B3 58 5 1
VHSV W58 8 . [l & vl 3 Wk e R & 42 B0
o RNA. FELUE RNA BT S5 5% . & i
B —4E cDNA, LUSCEE S0 b b & iy B
HE5 19 i 4T PCR 973G, )R 45 12 94 °C 1 48 P
5 min, R JFHEIE 94 °C B 30 5,54 CiEk 30 s,
72 ‘CHEAH 1 min, 30 PMFH. f 72 °C 10 min, £
1.5 %6 By i W B8 e FEL VK 43 85 0« FH S il i i A 300
B H R B, % ™= %5 pMDI18-T #i Kk i%
.16 CiEH 4 h, B EE WAL R E. coli
DHb5a B2 IR T8 100 pg/mL &K
HREEM LB M. 37 C b 85 3%, B L Pk B B
Ve > P IBUTTRL , HEAT XU VI W) A0 % 0 25 SR )5 L 8 BH M
Ve RE LRI T J AT DNA I F . BH A B Ak Ay &4
& pMDI18-T-N, il 7 45 & H DNA star &5 & ¢ g
1 Hr .

1.3 EHARIZEFRHK pET28a-N W&

P 8 4H ok pMD18-T-N iz & pET28a, 43 4l
H Nde | Fl BamH | XUEGYI 5, 4 1. 5% 3G b 5T
i R K 43 5 P R I i i Ak 3k ) & U0 e el i H i
F B ARG ] TODNA #4350 16 °Ci%de 4 h @R
KR pET28a-N, H- 5 1k 2| E. coli DHb5a J& 32 &
HifErh . WA 50 pg/mL MRIBEERMN LB T4,
37 Cb 5% . UK H B AL Pk LB B 95 L £ B0 A
#47 PCR. [ V) % 2 J5 - ¥ pET28a-N/DHb5a 4]
JoRLHEAT DU 554
14 BEANESRIE

¥ pET28a-N/DHb5a & 4 it ki 7% b BL21
(DE3) Jgk 37 75 4 Jfd, $k B PH 4 5 41 1§ pET28a-N/
BL21(DE3) 147 T 5 mL % 50 pg/mL KK
M LB R #23E,37 °C L, 250 r/min, &35 8 &
Rigt, B FEBE 1 20 B EFIEER 2] LB
WARKE SR R rp, 37 CHR G 557, MW Dy (B K
0. 6 AL M EE 1. 0 mmol/L i IPTG, i %

6 hBf 1 h IWERB. HFFEHEM]E 4 °C,5 000
r/min0 5 min, YL3EH PBS P 2 ¥, FH PBS
B JE 408 U B R, 3517 SDS-PAGE 43 #r, WL %8
TR B, T KA ST R R IR AT R S
B .4 °C .5 000 r/min B0 5 min J54% 135 FIULTE
#4T SDS-PAGE HLIk 73097 .
15 REEENEMHRAEWL

FE 1 L LBEFFREFIMA 10 mL s %55 37 1 B
W37 CHRFGH IR E Dooo [ IE 0. 6 BT ALK BE N
1.0 mmol/L # IPTG, %% 5 h, & & 14K, 1] PBS
A IMA LT E R 1 mg/mL 1% B 5, 7K
BAE R 30 min, R J5 VK8 B 75 Uk 0k AR, 4 °C
14 000 r/min B0 15 min, YCEETUIE , PUHE FH A PBS
TR A PR B, L EE R VR R AR LR,
DUVE e 5 FH MR 8 mol/L WY IR F AT . 4 °C .
14 000 r/min B0 15 min, ¥ BI85 ] % 60 AR
W H] 8 mol/ L (14 B3R 5 fifk 1) A i A4 B B AT 4R N
WIRAEW E N 6.4.2 mol/L WY R Z % W f1 PBS(pH
9.0 M iEMN 12 h, HBENF RBP4 C.
14 000 r/min B .0 15 min, B F W, LR BS T 26 fl
RN I T a4l L B U AT
16 REZFAREEMK

BiETRIB N EA L SDS-PAGE HL Ik 5
EN%| PVDF 5 I, F5H 2% BSA £ M4 .4 Cidhi, &K
HJH PBST BERE. K6l 45 B9 £ 51 VHSV 290 B Il
HER—P0,1 2 20 000 Fi ke, 37 CHEH 1 hof Bl
% HRP-1gG 1E =4, 1 : 2 000 % B, 37 CYE M
1 hydxJ5 1l TMB JEY) B @ 4T B 6,

2 BRESH

VHSV-N EE MY EREHRMWEE
it RT-PCR J5 &% %f VHSV-N %t K i 15 9~
B TFXF 938G 7 W AT B MR R RS L Uk e L AR R
BP B3 TR/ 1 221 bp BB 1, H
W 45 S 2R B 34 1 H G e B A e ik 28 AR 45 Bl
% SRR B KT 51 A [
22 BEAFRIKEFEH pET28a-N HEE

P ARAT 0 E 4 308 FORE pET28a-N 28 Nde [ Al
BamH 1 XL Y), B V145 R 0] WA KNG R 1 221
bp 9 H 1R B AT 5 369 bp MR IA K B (&l 2), %8
Hi R B O & IEf il A T 238 24, DT Ak 2 1 4
# T RIK kL pET28a-N,
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1. RT-PCR /## RT-PCR product; 2. DNA 4% F i & 57 DNA
marker DL 2 000.
B 1 RT-PCR P45 5 #E B2 ik

Fig.1 Agarose gel electrophoresis of RT-PCR

1. DNA 4% F i & %5 #fi DL100-6 000 DNA marker DL100-
6 0005 2. Ndel fl BamH]1 [ Y] Digested with Ndel/BamHI;
3. Nde I #.Hi§ Y] Digested with Nde T ; 4. BamH T ¥/ 4] Diges-
ted with BamH | .
B 2 EHRR pET28a-N EELI 45 R
Fig.2 Restriction enzyme digestion

results of pET28a-N plasmid

23 BREAMBESRIX

P 4 ik pET28a-N #% 4k BL21 (DE3) Ji& %%
BEMJE . LA 1 mol/L IPTG #5%)5 1~6 h ¥ #%Kik

T RN RLE B L RS T i 37 ~49 ku

WL T AR H B . 5 DNA Star #04 il Jil
IR AE 48 ku FAF . B AE — & I [ N BE & 175 5 0
[E] Y AE A R Th 2 B W 2 A2 15T 5 h IF R A & i
KCE 3, @5 S5 RAK, & SDS-PAGE
SPAT R A FEAEDIE T DA M 0 T
HIE AP (B D,
24 RiEEEAMEMRSA4K

HAEMH N FLEBRIAKRIE AT, B
AT S Malifh 5 RS Tl iE N EARE N,
2 SDS-PAGE 43 #7 , 2lifb i 8 L N B — 2%, 40
2R 48 ku(F 5),

-
u—
49— :
37—+
26— = &

L 2K 4> F Wik bR e Protein marker; 2. 1% 519 25 # ik pET28a
Induced bacteria contained pET28a; 3. i % Rii Uninduced bacteria;
~9. %% )5 1~6 h Products by induced from 1 h to 6 h.
B 3 EZHE pET28a-N/BL21(DE3)
RIEEH SDS-PAGE ¥ EHR
Fig.3 SDS-PAGE profile of expressed protein

+—48 ku

1. A 4> T i & A7 i Protein marker; 2. %S 0925 84K pET28a
Induced bacteria contained pET28a; 3. i & #if Uninduced prod-
ucts; 4. %% )5 Induced products; 5. # 7 ¥ Supernatant after
supersonic; 6. #7 JLIE Precipitation after supersonic.

B4 BAHFSRIEFEELEMIRIE SDS-PAGE 43 #f
Fig.4 SDS-PAGE supersonic of expressed protein

1. % %87 Uninduced products; 2. 1% % )5 E # H Induced prod-
ucts; 3. BHTJE ) N # [ Dialyzed pruduct of N protein; 4. Zf{k
JG ) N # H Purification of N protein; 5. & H 2T it & b 1fE Pro-
tein marker.

Bs5 &z
Fig.5

N & H HJ SDS-PAGE ¥ &
The identification of N protein
purification by SDS-PAGE
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Western-blot Z5 R UE 5, 1 F S FE R IKE A
AL A TE 37~49 ka A T — & W B 10
PSS . HR/NS SDS-PAGE HELRY H I &E H
AR AR X B R & SRR E A A ™
AE 6, SiREBVHMEAERBFFE ST
IEf A, BRBHEEARE T 5450 VHSV
PRIV % 2R R M SO Tk

1 2 3 4 5

48 ku

1~2. 44k % (4 Purified N protein; 3~4. %% )5 Induced prod-
ucts; 5. 1% S A7 Uninduced bacteria.
B 6 FiZHME QM Western-blot # il
Fig.6 The identification of expressed protein

by Western-blotting
3 i i

FEIE 2% 20 4R AT INEOR B 22 1) i K IR K i
i 8 8 VHSV, #] 2009 28 1k, B4 NS
R A AL Bk AL HE I 55 L BRI Y 82
PR P9 43 B8 B 00 7, X T B 5 RO Al 2 AT
fgE00 A YO T S AT A B, A R T
ROk 100 %6, st AR T R, il H o 30 %6 ~
70 Y0« 4 B 0 SR 5 B L T H ORI & RN
H i 3 E 20 1 iF s 80, B gE RS T A
Oy F AW A I 5 v o g ST Y T e T
P DA BRI 7 G i 2 A Ty 3k T T F O
VHSV #%8E HORSF PR L 2 50 880 8 kL 1 1 # Jk
e (19 20 M P B 04 B RS A AT R ) ek
VHSV 8 % 1200 5 19 SE Rl 58t B AT —
(b=

AR Y A% R A B R R R B N ED
ZU WAL e, MMk E2Em THEEAE
P14 22 35 2 i v e = 26 2 1 AT & 1 4 B IR ko
IBE AR L Gk T I E A TR G S DR R . AR

R I0Ke FRAT I A A K 2 K R .8 mol/L IR F I i
5 BT 52 RN R B S S B2 BT I O ik AT Al Ak S
PAF T A EAEN, B2 7R -8R ain
H B . 760 A 0 0 1A 22 1, 3 2 FH TR 1 2%
TET 9 R0 AT e JEE 114 2 A ) ok Bk 2 HL o ) R 40 B
J5 R B, DL/ ik e g RN M R R
Mt ARt R PBS AR AT £ vk
WL E ISR T B Al S AR M R A
TR A LR T M AT B AR R RS
TR RERSEHE N, FEHTRE
H, 25 PBS B9 pH 8528 5.0.7. 4 Fi1 9. 0,058
gER R, PBS M pH B 9. 0 &M T .0l T
A BER YA R AR T DA R U X
A e H R 0 A A O, A I T K45 Y B
B 2R T A S5 5 R 5. 01,6 PBS A9 pH JH =
9.0, FEBRIE S F T A B FRAMEM ., BRI
I R R AL AT R AT R R T
HR IR G5, H 258 3 Western 43 #1229, A iR 16
£ B B R B CE ST VHSY MM E RS,
N %t B — LI R U T, R E B A R
GFAPEE . AR A A VHSV 8% 8 [ r] ok i
— TP VHSV 19 4= YL AL e 020 il 5 oz 53 A LA
T Ay o B AT 0 W TR A R R B — i Bl
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Prokaryotic expression of recombinant nucleoprotein
of viral hemorrhagic septicemia virus (VHSV)
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Abstract Viral hemorrhagic septicemia virus (VHSV) , the etiologic agent of viral hemorrhagic sep-
ticemia in salmonid,caused great loss in aquaculture industry. Nucleoprotein is an important protein for
activation of host immunological reaction. The nucleoprotein gene of VHSV was amplified by reverse
transcription-polymerase chain reaction (RT-PCR) ,and cloned into pET28a vector. The recombinant E.
coli BL21 (DE3) containing pET28a-N was induced and the expressed protein was detected by SDS-
PAGE and Western-blot. The nucleoprotein gene fragment was 1 221 bp in length. The 48 ku target pro-
tein was expressed successfully after induced by 1 mmol/L IPTG at 5 hours. But the protein was mainly
in the form of inclusion bodies after SDS-PAGE detection. The inclusion bodies was refolded with
8 mol/L urea,and diluted in 0. 01 mol/L. PBS (pH=19, 0). Western-blot analysis showed that the ex-
pressed production can be identified specifically by the goat anti-VHSV positive serum.

Key words viral hemorrhagic septicemia virus; nucleoprotein; gene clone; prokaryotic expression;

soluble protein
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