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[Abstract] Objective To clone the influenza A virus NP gene into expression vector and to purify the
target protein, which was used to study the preparation of monoclonal antibody. Methods The RNA of influenza
A virus was extracted and primers were designed according the NP gene sequence, then the NP gene of influenza A
virus was expressed in E . coli DH5a and the NP protein was purified by affinity chromatography. Results The
recombinant expression vector-pGEX-4T-2-NP was successfully constructed and relatively pure target protein was
obtained. Conclusion Through reasonably controlling the fermentation time, growth temperature and induction

KRt

£ OO0 http://www.cqvip.com|

- 165 -

IR T ¥

concentration, satisfactory soluble target product was obtained.
[Key words]

Influenza virus A; Nucleoproteins;

FRRBREEREAR SENEEFHALIY
FEETEERWRE, 20 2 AXFRY KET 3
WREEHEMERART. IR 1997 FhEEFH
AR BHNRE FEETEHRRERMR AKX
H. PRRBRFRER S WEMAH LMK RNAKE,
HEBI0ONTZHK, EPFES HBERTEA, &
EANP)RARSERYE., PRRERKE NPERS
1 1497 bp, 41 498 MR ERE K, NP M X 7+ F R
B 258 55 000,

BRHRBER S RENTGRENEEER
o FHorb BT P 2 B R R R M 0 b i R
FHEAAERIRBEAR B NP EFERZAK
b T T REREURTWM AL, 0B FHHEF
RRREeZBRANEEE TEM,

fekpfr:si0602 M EWEBEIX¥EREEYIRSR
(YR . RAFYI T RABEEH PO REYREH TE); BIIH
ERBEHPLREYRBHM (BN VENBRE AW) ;M
EXHBERGEM(RAE)

Clone cells

1 FR#MAE

1.1 HE5HA ZAE DHS« BRI T E XK
FRAEMSHE S LR ZRF; RiLAN pGEX-4AT-
2 K GST ZE H4ifbik57 &£ 7 B 5 82 Pharmacia 23 ] ;
B RNA HBEANE SHEFANEWAXETE
/A~ ) ; DNA Gel Extraction Kit. Plasmid DNA Extraction
Kit 1 B % [ Inviotrogen /A F] ; 5 FF & % LB 8 FF &
Mox YT #E;MAMYBA LBETEYITRE
/N

1.2 HiE

1.2.1 HMBHKEHE RNA MR WEFRRRKE
B ¥ MDCK 40 3% 35 ¥ , 23 000 r/min 4°CES.L> 1 h,
RIGHRE RNA R S P 1T8E, B
ARG RNA BEE W,

1.2.2 WBHH B RNA RT-PCR b : A H AN &
U6 B 1 BEATERAE R R B0 B0 . SR K R 1945 : Buffer
2.5 ul,MgCl, 5 pd, ANTP(100 mmol/L) 2.5 pl, RNase

MEFR 0.5 pl, HHEREF 0.5 pl, Tag B§ 0.5 1, 519
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1(30 pmol/L) ,2(30 pmol/L)# 0.5 pl, RNA 4T 8 pl,
ddH,0 4.5 pl. W 244 50°C 30 min,4°C 2 min,
94%C 30 5,60°C 30 5,72°C 3 min,40 PEH;72°C 10
min;4 CEERE KX,

1.2.3 NP E B RT-PCR /=% &I & [ e : X 100 pl
PCR =Wt AT 1% B AR ¥E B Ik , S0 8 5T U &
B 4&H (11 500 bp) E—F .0+, F DNA Gel
Extraction Kit #E47 =M,

1.2.4 NPEREMBW™YEEY: KA 0.6 pg YL
FEYEFT EcoR 1 B0 ,37°C . 4 h, f DNA Gel
Extraction Kit #E4T [ g4tk . RiGHEHLT Xho [ B
P,37C R 4 he ZRABY) =% A DNA Gel
Extraction Kit 377 B4, - 20CIRFE H.

1.2.5 FEBK pGEX-4T-2 ¥ 4k % K B DHSa: Bk
RIBHEFRE TR —FEE, £3 m LB EFR
H1,37°C 240 r/min B FF T K. B 20 pl FHEFHH
WEHEM T 3 ml LB SEFHEP A F 5 KM
FA4hRSGH CaCl, BRI A BRZEHM. W1l
Jihi 8 & pGEX-4T-2DNA ¥ 4L & Z A MM, TH %
B ITCHERFIHR.

1.2.6 iR {K pGEX-4T-2 DNA MHhiR 58540 B
B WA &SR, A E Qiagen 24 Al Plasmid
DNA Extraction Kit 132 ikl DNA, RS 25 H EcoR
L# Xro 181, YRFT -20CHH.

1.2.7 F& EiX#H K pGEX-4T-2-NP Ry & . BL Np
HEEXE V) =Y 5 TR B 4K pCEX-4T-2 DNA(—#
BWEZHH2: 1) T4 & #87E 16CRN 10 h,
¥ iEHEME RS RIZBAN pGEX-4T-2-NP,
128 MARSBABABIELARELEE M
CaCl, BRI B B Z AN, A 1 Wl A REHIE
pCEX-472-NP # 4B Z XA M. REHIBRHA
Amp TRk LB B AR ITCHFIR .. hBUEE
HEEM TS Amp ORIK LB 5555 415 10 ho
R FE A DNA, S BIH B ¥ 1 F1 2 4 PCR LA K EcoR
I . Xho I XUEEYNEEE 4347,

1.2.9 NPREREFHWE B PCR X EHEEE
DNA, 4+ 5IF pGEX BiEKEAMF I WAELEBLET
A TR w sy X 7 o

1.2.10 NPRAEAMNEST RS REEMEMNE
HHEM T 4 ml Amp J % LB 55 38 2 4, 240 /min
37CHEFE 4 h, REMALRNKEHN 0.4 muol/L 1§
IPTG(100 mmol/L) ,32C LI F 2 ho BLWER
K EREEFEBRMA 50 4 PBS MBI ERB &N

T, MABEEZEXN 20 mn, REREFHHFS~6
W EERAEBEREBEN L. 13 000 /min &L 10
min, /NOIRER B B NPBIABEARAM. L
EHAT 10% SDS-PAGE AT & EHER R L
1.2.11 NP RBEE Q& MEdifl . BUS 8 5 57
B NP EHER, 3 1:100 Y HLBHEF H) 1 x 10° ml,
2xYTE R EP R I2. 0 FFE X FEHRGTES
HUWEFARNB EHER. F EERAER 0.45 pm
ML FLIE BT 8, T VR b GST & A EMEMNT
Haik NPREAEH.

1.2.12 NPRAEHEM ELISA £ E ¥ 4L i NP
e E a6 fLiRk, A LT ELISA £ .

2 & R

2.1 RMHE RNA NP EE RT-PCR &Y 3 )&%
WE NP REAEFINEKER 1497 bp, BRI HFF 7
witFH & m E . F i RT-PCR 3|4 P1.P2, F7E5 Y
S'¥i%it T EcoR 1#1 Xho 1 B§IRAIAE ., 3IYF
F 10 F : P1: 5'-GCGGAATTCCCATGGCGTCCCAAGGC
ACCAAACGG-3'; P2; 5'-GCGCTCGAGTTTAATTGTCGT
ACTCTTCTGC-3's RT-PCR R Wi R f5, =¥ # 17
1L5%5gEmm k(@ D),y EwmiEEM
$FEE 1500 bp A4, LD RIIY T NP
A,

1600

1% 4 F R EIRAE; 2. B 24 RNA RT-PCR; 3: T X H
1 NP XK RT-PCR 4K
1:PCR Marker; 2: RT-PCR of influenza virus type A3 3: blank control
Fig.1 RT-PCR results of NP gene

2.2 MAREHHE pGEX-AT-2-NP I EEH T

¥ 3k BBk & pGEX-4T-2 5 NP ZE B HEF =Y
A9 EcoR 1 F1 Xho 1 B8NS . FH T4 EERGHE
BAaRARE, MARSBREHRIE EW DHSe, 55
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FEHI 82 TR DNA. Al PL.P2 Xt AR & & A # K DNA
47 PCR(E 2), ¥ B T HHFW, 145 R
WETHARERE, BRL&XERE DNA H#1T
EcoR 1 #1 Xho 1 BEUI AT 4T (B 3), 5 R KM NP &
BB 258k pGEX-4T-2 8., HT# SR
BRBEE NP EEMERE, FHREERAE T
P R A T K b A R IR IK pGEX4T-2-NP i
TR 4R E5RITZE2E  REEABEER.
EHAERIHME TH AR LR, MR THMER
RE B Bk o

1A% 40 F BB AR 2 B & R B B K DNA PCR;
3:BAtEXS B PCR:4:. A X
B2 B&#SHAKDNAPCRER
1:PCR Marker;2:PCR products of recombinant vector;
3:negative control;4:blank control
Fig.2 The PCR result of recombinant vector DNA
bp 1 2

1AM 2 F B A 2 WS 7=
B3 BaRHBHAEDNABIISR
1:DNA marker;2:product of double enzymatic restriction digestion
Fig.3 The enzymatic restriction digestion

result of recombinant expression vector

2.3 NPREEANIFESRIE IS HEREL:
100 LBl EERF 2 x YT ISR B F 4 h, Z IPIGER
kg 1.5h, AREGBERRBEREN
NP,SDS-PAGE #1745 & K& RWLE 4, 2%
BAREBEREFHE S FREKLAFESL 000/
M ZREMER B TR KT, HXSFRE

HHBEMAN. RUBEREBEESF 4T NP
BMeEH.

Mr 1 2 3 4 5 6

90x (10%) ‘

- lypmeEn

NP fusion
protein

LEAMAN S FREBAAAE ;2 AN B RER=Y;
LHHMEERTY 4. HEXRIET=Y,
5:HEE R =6 RAEH =Y
B4 NpERAEFRE SDS-PAGE
1:the protein marker;2: not induced product of negative control;
3:induced product of negative control;
4:not induced product of positive controls
S:induced product of positive control
6:the products were purified by affinity chromatography
Fig.4 The SDS-PAGE map of induced NP protein

2.4 NP ELISA #7441k NP Hi R #4T 10 %
W, F ELISA Fxt NPHREHTHENE.
SR P B A8 B A O B AR B 7 R TR S R RE LR A
MR ERR 9. SR XHK AL NP #1T 107
BRE, KR EE (A B) T LUIEF 0.153, 58K
PR, A S i R B AR NP R .

3 i #

ERGARELNIEER, LERUKBES
ENEITEERNERIINEEAN, RAEQE EH
AR R K. QEEATERA R T ILES S
SMERAEANMER FAEEEMNTIERETY.
BaEAiBRE  XEEAREEWHEEY, 55,
HAHRKBEHFD FHF R KGR, AREX
FENELZEOREER XEEERFREANE
BREEMEANKAER, EEARRS ERE
AMESMBENP EREXBEEFAPERCRE, 5
— N HE,XEFRENNIREAR -ENTEMK
BREMBEN. Y THEEX -8 RABGEH
RN FENPEESRE LK GSTEEM G
*ik, SREEARZKHNBAEARBRANED
MERABREEE, Y TEBREELAKEEAERE
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Wik, KRESRS, FHEFNERKSINEEE R
BT, BRESUNBESFERELAGEER, 5
SMARBIINAEKRESIBERERERERER
MERKFMETESHER. BT, KINH
0.4 mmol/L K IPTG 3, B ATH M £ KRN
37C 4 h,EREHN30C 1.5 h, WA TR AEHER
R
ARHRBEINSREK TG SEHAERER
SC,HoR g T R 2 B B R R O RR M P e 6B
[ 4} Joseph.Chomel 25" F 1991 — 1992 4 % & fl —
T 57 B4) B 50 % i SC 5 ( Directigen Flu-A test) BEHR 3 12
M7 B AW . Church™ \Matsumoto'™® \ Morley'” & #4
HRERN P HRBRERNENRE, BEAMW=%
%m 1994 4 $i% 38 B F o = 4R (it B Directigen Flu-A iz
AR EERECHPRARE. FRARNEARNER
BENBRS AMKRAES, HHAREAHKTR

o, RN SRS ASE EREESERNAXI T H
BN o

8 % X W
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(U H #9:2004-05-28)

I E TR

FHT R T BE S EA ST RSV B 4 Hela 0 W LR AR

EEH ERAE ERF

WP ORGE A RS #E (RSV) RE S LT W GE R R i £ &
Rk, BB JLBER A W B WA T RSV BB BB T I
M. HETEwmBMAERIE, BNATTERER
H L E M RITE Hela 410 L 31 RSV MK BF 5 BLIE
WwF,

HEA® . AYAR . W% HKR AT BR . ER
EECNHGRE AR RS EE . BEY HEEH
+FERE FESE+ KA BASSF+HBRH
E%, WREEGS gml W], &R,

¥ RSV HF T Hela 408 I, F5 40 Mu th LRSI 3% 70% &
0 ARG T 5 I B0 B B (TCID,, ) K 4.26 x 107, &5
R g0 YR B 07 100 TCID, . W EWRB A K RABERE,
BEMT Hela HIP HIEMBLER CFXABY LKA
AR, T 2 B B b B R BE (TD, ) MR K Bk
(D)o AYHL RSV LW : A 4 : 5L RSV K HE: Hela 41 /0, F
MARGLRBRMAGY;BA . CMARFLRBHNEY , H
0 RSV #;C A RSV B S5 ARMUBBEMNAYSRERSE,
BB Hela 4HR0 . 3% 45 L2 40 i 55 25 , 3% Reed-Muench 31t H
Y BE MR (1, ) AT B TI(TD /1Cs ) o

BR . THHRHESBAE LS HBKER Hela RS

E4WE - BETEZEHRF 2000-J-Z(PMQB)
fEEBf:110032 ATHTE¥RMBRERILH (EE#. 2R
R s R LE BB (8 k%)

BORSENR % L E A M 14 RUELBERBELYH
Hela MBI EBHEAE . ErRBHEEL 1:16 5, B 32 mg/
ml,Hela I BB H P HEEN, EURERFRE.H +
B HEE - BES+F A EAYTETAREEH
MFEE;BA. EWE BEE+BHENBAEAMAUE;C
HOEENEARE, THERKKFEA.E+B.EWM5.
HOE O R

Wit EMPRKRTREANEF B ARTE., &
MBI Hela WK L, RHRER B+ 5.+ &
HATEED, A RERE ALZLAEEE AFRTERE,
EWH THEET L A EE, AYH RSV XBF A4
W HkGER HE+ FHAYAERH . BAIRAE B R
A HESMEMAMA RSV EH MR . RMH THER
FHE—AY,FE S+ B R+ HAETELHRR
T A ERESAMRE AYEABREEH, BHERG.
W H + TEA R T B Hela 40 A9 B & 75 2, WS
RSV K& 3 400, 5 A AL 7T BB R 25 90 1k T 4 I T 4 4E
ERFERS,CHATETETAZRSARAE, HAHF
PR BB EX RSV EA HEXEEH. EwmFEk
Shims RSV, TE M F L GEEEER, B BB R
FAEFTHRENEERGEHER. HEALNTE—F
Hit,

(4 #& B 81 :2005-02-15)
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