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Abstract: To understand the characternistics of the ns! gene of Avian influenza A virus H5N1 and to
prepare NS1 protein in scale, viruses were cultivated in embryonated hen eggs and virion RNA was
extracted from allantoic fluid. The complete ns gene was amplified by RT-PCR and analyzed. Sequence
analysis demonstrated that the NS1 cDNA contained one open reading frame of 678 bp, which encoded
a polypeptide of 225 amino acids. The ns/ gene of Qa/ST/852/01 (H5N1) isolate was closer to that of
some H5N1 strains prevalent in southern China in recent years, the homologies of nucleotide and amino
acid sequences were 99.0%6~97.5% and 99.1% ~97.8%, respectively. Subsequently, nsI cDNA was
obtained by PCR and cloned into pGEX-4T-3 vector to construct recombinant plasmid pGEX-4T-3/NS1
cDNA, and expressed in BL21(DE3) E.coli strain. SDS-PAGE and scan analysis showed recombinant
fusion protein GST-NS1 was expressed in soluble form, and fusion protein amounted to 28.5% of the
total soluble bacterial protein. The protein was purified by affinity chromatography and the purity was
greater than 96 %6. Western blot analysis of recombinant fusion protein confirmed it could be specifically
recognized by antibody of GST. Construction of the prokaryotic expression vector provided a
foundation for further studying the function of NS1 protein and preparation of NS1 antibody.
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% R I% R RIS RTUR S AR NETET
BEHEEEAM. NS1 BEAHRE RNA B 8 TR
NS HEFE%S, 4 FBE 22~26kDa Z AP, Fimk
E NSl ERHEFIHBREENIIGEX: A RAE
S RNA 54X, NS1 EATEITHX EARR
K RNA M55 &; B KA TRERWBMNK,
XA EEEAREERAMIER, %%k
mRMA Kz,

ARTRELEY, THE-«/BIFN-a/B)R
IR SR BE I F- a / B (TNF- a / B Y2540 i R T BR 4 5%
BrA SRR SEIETREEEDME. 2
X [F] i 5 R 4 (reverse-genetics system)SE X UESE T
NS1 ZAERPRBURFINAM IFN-a /B RNV
FHER, MBZ nsl R, FRBRFEEEHA
Fi IFN f= BBk R Rt S 0107, ZEsm Bk gL i Ta], NS1
FHA KRR EE 5 RNA(ISRNA) S & K Ht
IFN-a /B X BB A BRI HIER, DIEEREER
&Y. EEHRER, NS1 EA R ERRRE
PEEETE A A SR, 7ESPH| IFN-a /B R
TNF-ao /B A BHPURBERNPEEERH, £FK
BRFATPEABHENEEH". B, Xt NS1
BANIRAREEETEARBRE, 48R
BRE NS BOBTNETURE BN E WA
Wi, MEERESHRBEREZRBERANELHER
BRA, LAENSRBRITNTR. A, &
A117E 58 B HE R L X 3R 4 B RBR B nsl ZERISME
MIaFs R M, HE—25 % B A/Quail/Shantou/
852/01(HSN 1) & R B RRVE DT A B XT3 nsl
I ZEDRRFPEREAT 204, FFAIEE S NS1 cDNA [ 5 #%
FIABAREHFEIL GST-NS1 @aEA, S5
NS1 & A M REREAT AR ST NS 1 HiAK (& 3T
THEA.
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pMD 18-T /A H TaKaRa A F], RKix#iks
pGEX-4T-3 T Pharmacia Biotech A @) ; KT8
DH5 a . BL2I(DE3) A ZE fffF: GST HiAEMA
Pharmacia Biotech 2 &) .

QIAamp 7 & RNA ##£EUAF &M B Qiagen 2
7}, SuperScript W5 XE . DTT ¥ B Invitrogen 2
d), AmpliTaq Gold B§. dNTP. MgCl, J B Roche

Aa]; FREIERDIES EcoR 1 « Xho 1 J T4 DNA i&
$£/3W 8 New England Biolabs A 7]; FEEHR. B
BERYBT Ooxid A7, HAefE. £YIEw e
Sigma /A 7], Glutathione Sepharose 4B J#J § Pharmacia
Biotech 22 8]; FiRIREL. BERFISGAF&W 8 Lig
EFEAEY TRRAT, HAAEHAE ek,
12 HmHESBEEE

¥R EMREAL WA FEF 9~10 HR SR
JRERS, 35CHEIE 72h, WORREEBHHAT L 90 Lkt
5L, MEFY (AD=16) B EHEFERHE-80
CTR%E. FRHERER—PH WHO #FHLER
MR R AR DA AT WA, T
ﬁ%f/ﬁm]o
1.3 %3 RNA BUIRENFN4{t

¥k B & R #  A/Quail/Shantou/852/01
(H5N1) (48B: Qa/ST/852/01) #EFh 9~10 HE3E
JEPRBERS AT IS, Y 140pL 5 B0% 3 I T8 AR SR
TR ¥, 3% RNeasy RNA 32 BURAF & i B P12 EL
M&E{L% 3 RNA, BJ/S% T S0uL DEPC-HO.
1.4 ns ZE RT-PCR 18

ns FEF TR |Y): 5°-AGCAAAAGCAGG-3’
(12nt); Ei#3514: 5 -AGCAAAAGCAGGGTGAC
AAA-3 (20nt); TiF51¥: 5°-AGTAGAAACAAGG
GTGTTTT-3" (20nt). K& FERSHFE NS5
SCHRUPM. 12% BSR4 R
15 n BEARENRE. LESMNF

RT-PCR F=¥)& G AeFE R Ik, FBEBR
FE AT A4k, B AL I RT-PCR 7=4) 5 pMD 18-T
&R, #H KB E DHS o , £4% Amp. X-gal
A IPTG #) LB FARIFILSG, A PCR AFiEX EH R
KHEITEE, MEHSHERBARBRNEHAR
K, HBshFOGHT FRIIE . BFE RT3
B3 . B IEM9 474 T DNA Club. Primer Premier
5 R#T Internet F ¥ BLAST 44 84t -
1.6 nsl A cDNA KERBY 18

RIEI E R nsl #E cDNA ORF F%, ity
34 NS1 cDNA —X$5|4), P1: 5" -CCGAATTCCAT
GGATTCCAACA-3’ (22nt), P2: 5°-ATCTCGAGTCA
AACTTCTGACT-3" (22nt). 7£ L3535 1908 5" st
T EcoR | BEYINL i, £ FHES A 5 333+ T Xho
[ BUIA . UL Ry 0 RT-PCR F=4) 5 184K ,
#Ua BhiEHEAT PCR: 94°C T 3min; 94°C 40s,
55°C 40s, 72°C 1min, 30 NMEH; 72°CIEK 8min.
12% R GRS B vk R A5 R
1.7 nsl EE cDNA F#REHEHHE
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TS B R vk MY i PCR 7491, £8 EcoR 1
Rl Xho | WG, SAEEE)T pGEXAT-3 HifHTT
T4 EREREER T 16°C 548 12h, #i pGEX4T- 3/NS1
cDNA iz A8k, #1615 ¥ BL21 (DE3), Mg
IS 2R DNA B 9030 Ik t PH A v
1.8 FEEER GST-NSI HiESRIE

HEEL 54 pGEX-4T-3/NS 1 cDNA H9FH 1 7 B’éﬁ"é
FrF SmL 2XYT-G P tiidae, KH, 1
BRI KRR Z ODgy 4 1~2h, Gn)\ﬁﬂmiﬁ B
AR (IPTG) 2489 0.3mmol/L, 37°C
I ah, BLS b UFE, BLOMCEmE, M
() PBS i E . 100°CHHA 3min, B EFELL 12
% SDS-2E A K it fickd Bz ik (SDS-PAGE) 41 #e
kg R,
1.9 F4EED GST-NSI Bk

¥ 10g B T 100mL PBS, K37 bl A e,
MA 20%Triton X-100 ELEKE 1%, FHEGE
30min, 15 000g &L 20min, L& # 5 Glutathione
Sepharose 4B £, 1% GST fih & #Fi& R E F L
GST-NS1 & &1, H] SDS-PAGE #HATOLE % E .
110 SRIZENiE 34

NPT GST 85 [ (4 — 4, BRI ik
bR AL 9 1L 200 B 1eG ST s e 4
i, HU7iEs% 0@k 15).

2 #X

Eima ns REMNRESFEHINE

PASRER 28k Qa/ST/852/01 ) RNA Hyfiisi,
F T3 | #9id17 RT-PCR }T"i'ﬂfﬂ FEfEE 1.2% B
R EER ik 20 T, 7€ 865bp AbH BLEE Bk 545
FoAN ST S A HRTPCR [ L A i'a_
g A pMD 18-T £ik, AL KB H DHSa , 24
Amp. X-gal §1 PTG 1) LB “FHRIFIES, & F415%
REHEATIFFIE . BIPE R R, FHRNE
(5 | A A e i 398 1 o 3 R 2 6k Qu/STYBS2/01
[ NS EE 4 FF]. NS #H 4K 865bp, BE—4
564 ORF, NSI cDNA K4 678bp, 4fd 225 4
ﬁﬁ%fMWEmﬁML
22 1 cDNA #ZEHE I R S EBRF 55 4F

BLAST 487 M, Qa/ST/852/01 s #k 1) NS1
cDNA BT S IEATHE 2000~2003 FiR)4r 2
() @ AL 5 HSNT AF5Y NS T cDNA #1541 1)
WU TECE 99.0% ~97.5% 2 [a], HES AR M4
) YR 7 99.1%~97.8% 2 1] . ¥4 NS1 cDNA #
W8I Pt S a8 5% 5 A/HongKong/

2.1 ke

156/97 (HSN1)EHE (485 : HK/56/97) (755
AF036360) K GenBank ¥ 3[f] 1997~2000 i) &
HSN1 AU ERR ) NS1 JEH]HETT BLAST th# 4
7. AL Qa/ST/852/01 FiFidk NSI cDNA FRTLES
238~252 MiAFAE 15 DMREITRRMERA, F 2
FoCE M P 1 A [T ok 95 %, S 1 S R FF 41 1)
Bt 95% L L.
23 FHFRFAMERERE

PCR /¥l s ik i, ¢ 678bp &b —
%&Ar. ¥ PCR 81K EcoR 1 fll Xho | FUHEY) /5,

S ) N [ FE 280U U 1Y) pGEX-AT-3 8 ik, 3/
&4 [kl pGEX-4T-3/NS1 ¢DNA. EcoR | . )am]
AL DI DNA R8s A 2 ok kAT e,
J‘imﬁﬁ‘ NS1 A cDNA E[4EA B 5 GST Z ]

VEFDHE 48 | E o ) AL RTRL, B SS e s I 1.

h78bp

B 1 JEE A pGEX-4T-3/NS1 cDNA {8 % %
Identification of recombinant plasmid pGEX-4T-3/NS1
cDNA

I, Plusmid pGEX-4T-3/NS| cDNA: 2Z.pGEX-AT-3/MNS I ¢DNA digested by

EcoR | and Xfho I 3, DL200O marker.

24 MEEREABNETMESRIE

% pGEX-4T-3/NS1 ¢DNA [ BL21 (DE3) M
IPTG %3 #1& 4h J5, SDS-PAGE 737 &5 (B 2),
LA AL, LEHIN 9T SR 43.0kDa 4 HIE
BlERESERARY, STREXRSH-—3.
RIS BE R T E&fﬂ%&.@ﬁ?@ﬂ'ﬂ'%ﬂzf}iﬁﬁﬁﬁ ik
TR REEN 28.5%.
25 RMEEAMLRREINTNT

W RS AR R, EiE O Glutathione
Sepharose 4B A 2 Hali{k, SDS-PAGE 41 21,
EHBGED GSTNSI LAl uid S #ik,

Fig.l

FilZ Hr4li{b f5 GST-NS1 926K 1- 96% (B 3A).
sk RS B a2 12 % SDS-58 A4 ik e I v ik

WIS, HI/ AL GST MRSk IE ~HilkiT %

iE ED HF A}TH‘I |’ W— %EJD 'H_b-'lrl” iqr l%] 3B,
3 i

1997 T 7E 3 B B HERF < 8 200 1 & 5 s
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= il 3.5 Lo 19 15
= R FUEE R 23R4 B 19 Qa/ST/852/01 H5 2ifk NS
5.2 HE 4Kk 865bp, NSI [ cDNA ORF K[EH
13.0 678bp, Hif 225 PEHEE. HIAIEEREMX S

fuston protein ) ST WE A @S 2 £ NS1 cDNA BT

o SR PETE 99.0% ~97.5% 2 0], & BRI 41
21.0 FIREMEAE 99.1%~97.8% 2 ], #5 NSI KL HE S04
:4- f AEREFE A 5 HK/56/97 BE0E09 NST 8 &5 LR T

42 R4 GST-NSI 4] SDS-PAGE i
Fig.2 SDS-PAGE analysis of the expression of fusion protein
GST-NS1
1, Protein MW marker: 2. BL21{DE3) cell lysate before IPTG induction;
3-6. BLZIIDE3) cell lysate after IPTG induction for 1-4h respectively.

kDa
974
66.2

43.0

“— fusion protein
e P

310

Bl 3 S RILIHTAE IR IS GST-NS (44T
Fig.3  Analysis of the purified GST-NS|
A: SDS-PAGE, B: Western blot. 1, Protein MW marker; 2, Purified GST-

NS| by affinity chromatography.

Hong Kong/156/97T(HSN1)E[FE M4 K, 5]
18 g, 6 AZETY, AR FE R
UESE B UM I HSN /S A 2B, 25, Mgk &
VLA B HON2. HINT WF UK G A K F1 HSN T FE ik
SR NSO . B A TS AL R A
T G W, BESRE L ) S oy 1 T e T A
FATWE? Seo W1 &I, HK/156/97 ditkikit
LR R B 5 H NS1 B IFN-a /B &
TNF- B 1 S A950 28 R WA 72 Basler 2 "iiar4b
AL, 1918 HEFHEAF i A/Brevig Mission/1/18
(HINDEER) NS1 K1 SHUALN IR R 72 6410
RIS S M BUmE R

YR BT R P NS FER i 890 Mg
R Rk, 21 230 MU . FR AT T2 T 2000~2003
A 75 M T Ml X 4 B (R0 40 i B 2 HSNT TR
I NS BT T4, 458 W) NS HEH 4K 865
bp. i 225 NEAEEE. (LA FOIERN B, Bk
BB 5 50 B 1T 6 8 45 Qa/STY/852/01 (HSNT)
TERTEFRAEL, B 5eaf 1 NS BEPS e HEA 40 47

YUBEAT BLAST LLEZSH T, AN Qa/ST/852/01 4 df
P NS1 fE H7E & A 5 80 1A 5 PRUILRR I
MBI, & Z (A e A S R I A 1 [ A
95% LA I, iX g KL H B iR Bl R ZE e Xt NS iR
FIhAE A BRI ? &8 YY HIN FR &
95 25 0 SR P S S B A BT R AT 2 s
JRANVHE PRI T NS BEBR 0 s iR 8k 14, 350t
NS @& E AT BT EE, S8R N4 G
7L NS1 & 1A [ Sh BB A S5 PR A pom 8 400
R PR R S5 T AR

R BRI A FIFS NST A IR,
Hi T S NS 5 EFER M I d ok T /e 40 v A
EACEREITHR I N, ARFFTH & NS1 3[4 cDNA
IR FEEARN) S — H AR 14 NST fofk, Th{a
HKH pGEX REARIERE A 5 1718 AH 5 LAl
Pk, pGEX-4T-3 [l #ik R4 B4 WS
T tac J& lac #E L[N SD 5%, Lac I BHE & F13EH
9. pGEX-AT-3 () SD ¥4 Riifak /& GST #EA, b
WA GST HEPH R £ e 5 MCS) |4
A, ERFEMEE RE T glutathione sepharose
4B R aifk . TR R, o Ea
GST-NSI1 BliiFieAidadal, ke YiE
M ERAN 285%, SHEH Al b fRCEE
B0% LLE, mIAHAMAERT 96% . EAl@AGE
#9374 — P FY NS B e AT
FER] BRI & NS1 EAIPUHRET F 7 5Eat.
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