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Cloning and Expression of the Nonstructural Protein (NS1) of

the HIN2 Chicken Influenza Virus

LIU Jin-hua, WU Qing-min, SHI Wei-min, GUO Yu-pu
(College of Veterinary Medicine, China Agricultural University, Beijing 100094, China)

Abstract: The nostructural protein (NS1) encoded by gene 8 of the Influenza virus is present in cells
infected with Influenza virus. In this study, NS1 protein gene of the Chicken influenza virus
A/chicken/Beijing/2/97 (HIN2) strain was amplified by PCR. The fragment contains EcoR I and Xho 1
restriction enzyme sites at the ends. The amplified product was cloned into the expression vector
pET-30(c). Recombinant plasmid pET/NS1 was transformed into E.coli BL21(DE3) competent cells and
induced with 0.4 mmol/L IPTG, the target protein was produced, the molecular weight of the expressed
protein was 30 kDa as expected. Western-blot test indicated that the expressed protein can react with the

NS1 monoclonal antibody of the influenza virus. This study laid an important foundation for HIN2

subtype avian influenza surveillance in China.
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AER 8 MIBSLH) RNA F B, HEE 8 B VAES
HMEEER, wmiGIELEEA NS1 F1 NS2. NSI
BEHFETRERENA Y, BLESRH R
AFINS1 HH. FEAMERLEKER, AT R I A
WA KEMR NS1 FHAFAE, ERLHME, NS1 &
HAT AR oh R B, NS1 | (ol il L 4k e
LS ERPUA. HRARE, ESHEA RN
AT A R S RN R ) — A EEReR Y. 8
FkiE, ATLLE ELISA £ NS1 JELEHE

Wk H#A: 2003-03-17, BFRIH#: 2003-04-29

XEHS: 1003-5125 (2003) 05-0503-03

SRR R SRR BARBR RS SR hm T 9,
{EL i R AR 4G U 3F 45 *’J%E?%Ué%ﬂvﬁ@ﬁ
%ﬁ%x%iﬂfﬁﬁaﬁﬂﬂ‘]ﬁﬁ Bk, AFRET

ZHRUT THRERE NSI BEOERRRES
®ik, RHLMaE I AEA E AN E#bUE R ELISA
BR, BT HIN2 R R AIRAT R F A B BE
BHA .

1 AFE ik

1.1 f&"&E

8 A / chicken / Beijing / 2 / 97(HON2) H 4
= 7 BB RAT, TiBIR B NS1 BARTIEH
PR ALV K2 X,
1.2 NSI EEMTEE

R ABY- S ZERUTE 5% A R B P IR
RNA", f Uni 12: 5'-AGC AAAAGC AGG-3' £

BB XL 1966, B, WEAWHLE B, MR EBENEIWS TRELHA.
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HIREEF S | PIAT RO SR RN, Z R E kAT
PCR ¥ 1. L7514 NSF2:5' -ACA GAA TTC TAA
TGG ATT CCA AC-3', &17 EcoR 1 [RHIMH BV
& FU#514% NSR815: 5' -TTACTC GAG CTG AAA
CTAGAAAG-3', &1 Xho 1 [RHITEEEDII &S, 3
B85 B B 850bp. & BEFEF A 96 C AR 30s,
96°CAz ¥ 30s, 55°CiB K Imin, 72°C#E{# 2min, 3
iT 30 MEH, 5 72°CH#E{H Smin. PCR F=#14
QIAquick PCR purification Kit #i1k f5, w0 [% %
pGEM-T Vector 1, 15§ | F 4 FOkL pT/NS1. | EcoR
I A1 Xho T WEEYIFk pT/NST FRIEFihi # 44
pET-30(c), F MBI [EI NST Fr BRFi#ifk b B,
RIGH T4 EEBHOEERN, EESYELT
BL21(DE3) K i A 5 /3% 52 7 41 i o 453 3 21 Rk iikr
pET/NSI.
1.3 NSI BEEMFFIME

LASAL Tk pET/NS1 4R, LL T7  promoter
primer 1 T7 terminator primer 4#/F514, FH CEQ
Dye Terminal Cycle Sequence Quick Start kit X7
AT, B CEQ 2000 Backman Coulter
Sequencer(Backman Coulter)# [ a1l XM 7 .
14 NSIEBRHREAELEE

P EMAMEEEMN TS 30ugmL RHE
£ LB 33, 37CIRFIEFRE ODgo~0.5,
o IPTG 224 EH 0.4mmol/L, ZEEEEZFE 2.5h,
2 JGBUK® Smin, 5000r/min 2.0 Smin, EITITE
HESEIT 12%SDS-PAGE Hi vk, WEE &KL
M. FAPEERMERA, 31T Western-blot A,
FH#HEW T : SDS-PAGE G BKEABRER R
PVDF i, £ HAwWEMAE, 5 1 500 FEER NSI
BREHIARN 45min, S 0.05%Tween-20 I
PBS(PBST)¥E#% 3 X, F5F¥HIM IgG-HRP M4 &
MEJRMN 1h, PBST R¥EdkiGE, BAERNEE
B, WEZEX .

2 #XR

2.1 NSIBERPCR 85w EEE

AR Y ¥ B 850bp, BRAGHERE
HYKRIMNESE, ¥ 38 BRI 850bp, 45 R 5T
Bl—8. A BRAME, 5 pGEM-T vector %
B2 EH ki pT/NS1. H EcoR 1 FIT Xho 1 X EF) it
ki pT/NS1 FFIEBAE pET-30(c) I MEEHKE + [
NS1 B HIREB R, kL, BAEARIES
1A pET/NS1, £ EcoR 1% Xho 1 S EFY), A NSI
HBUEAR pET-30(c)F, WHE 1.

K1 mU%¥eE
Fig.1 Analysis of pET/NS1
1, DNA Marker; 2, pET/NS1(EcoR [+Xho 1); 3, Marker M /Hind IIL

75 W 58 45 SR Uk B dh N By o 1 B R
PP MEIER), BiT5 GenBank T MRERE
NSI LK P F TR, KIRASERFrebEr NSI
K5 GenBank Hff) A / chicken / Beijing / 1 /94
B NST LR RIYEHEHR 97.9% .

2.2 NSI £RAFREFHH7 SDS-PAGE

SDS-PAGE %5 %& W], & pET / NS1 E4A kL
7 BL2ZI(DE3) K##T # £ 0.4mmol / LIPTG %%/
AWK EAREL, Ko FELN 30kDa, KK 2A;
iR IPTG xR AR A & AFRIL. &%
HEOMMEED, 5F 6 NMELHARRE.
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Fig.2 Analysis of NSI gene expression product in BL21 (DE3)
A, DSD-PAGE analysis: 1, Protein marker; 2, BL21 without IPTG induction;

3, BL21 with IPTG induction. B, Western-blot analysis: 4, BL21 with IPTG

induction; 5, BL21 without IPTG induction.

23 REFAHHFRIELEE

T RAE 30kDa FIEEAW & EH NS1 EEX
&, HATH Western-blot HEIAT T FEF=Y0e 5t
B, 4RWE 2B Bk, IPTG S SHEAR R R
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W, AR IPTG 35 KA R War 5 4,
UEBH % 30kDa H H 7 & NS1 EFRIEFY.
3 ¥
BRI T/ER M SE6 8RR —
AR, AMAREB T HON2 TR & Rk K
EHSRMER, @880 IT/EXTCEME Y RS
WS FE AR HIL.ELISA 757 X B 8 S Huik
BRBEEYUE. BABRE BRI EX HI% %
Pk B R BGLHUk, FTUIEH S B DE R L
MRS, —BANEMS, FEISE TSt
., RARSEERA I, HON2 V7Y & 5 80K 3% i AT
RAXtEHBRE HIN2 B R ARSI T EEE
A, BT HON2 T8 & 7 & I R —iE
M., Hitk, &0 TEDFBARAFER, #5—H#
SR, SRS EH AR CRA RS A A
FRUA RS, TEMERIRT HIN2 Fim E0
NSI 2B, SDS-PAGE ¥l 85 NS1 #E 7 K it
W BL21GE)F B2 TR KL H B 5L N—
B, Western-blot i i K HFH KT HE R LM EHE
AU S HBRER NS1 S8 RREHARN.
MEMAFEKRHA, EHGHEATLUER LR
#HFCL ORI REY R DR BRED YRR — A E
Ehric. BT NSI EHEREFEERTHE, JUAxT
BEH HIN2 WA E R EE, NS EEEFNTF
—A D L (kR RD . Bk, ZES N

REASTFEIVEHAERAEADLEIUR ELISA
REIERF G E T HA, A¥REHHMFITER
R A TAEEH TRE—, #—Prik% &
PREEAR W E AT .
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