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Cloning and expression of NP gene of HINZ subtype avian influenza
virus henan isolate in Escherichia coli
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Abstract: [Objective] The research was to study cloning and expression of nucleoprotein (NP) gene
of HIN2 subtype avian influenza virus (AIV) henan isolate in Escherichia coli. [Method] A pair of specific
primers were designed and synthesized according to NP gene sequences published in GenBank. NP ¢cDNA
was amplified by reverse transcription-polymerase chain reaction (RT-PCR) from the virus RNA directly
extracted from chicken embryo allantoic fluid infected by HON2 subtype AIV henan isolate,and cloned into
pGEM-T easy vector and sequenced. The NP gene segment which encoded the major epitopes of nucleopro-
tein was subcloned into prokaryotic expression vector pET-28a(+) using PCR and enzyme digestion. The

resulting plasmid, pET-28 NP, was used to transform into E. coli BL21(DE3) , which can highly express re-
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combinant NP protein by using IPTG induction. [Result] The results showed that the nucleotide sequence

of NP gene was 1 497 bp in length, which included one open-reading frame, encoding 498 amino acid resi-

dues. When the nucleotide sequence of NP gene of henna isolate was compared with that of 7 strains of

AIV in GenBank,homology was higher than 95% at nucleotide level,and the deduced amino acid homology
was higher than 98%. The expressed product was identified by SDS-PAGE and Western blot. The results
showed that recombinant protein was about 45 ku,and can highly be expressed in E. coli BL21(DE3) by u-

sing 1. 0 mmol/L IPTG induction for 5 h. The recombinant protein can react with sera against H9 subtype
AIV. [Conclusion] NP gene for HIN2 AIV was highly reserved. Recombinant NP protein for HIN2 AIV

can be expressed in expression system pET-28NP and had good immunogenicity.
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RS, Bt 2 X519, 0 T893 NP 2K
NP FEGFFZA X AR B, 1% TaKaRa
VARSIRC D REENE IS

P1.5'-ATGGCGTCTCAAGGCACCA-3";

P2.5-TTAATTGTCATACTCCTCTGC-3;

P3.5'-CAC GGATCCAAACTCAGTGACTA-
TGAA-3", 5| ABEYIL 5 BamH T 5

P4.5-GT AAGCTTGGTCCATTGCTTCCAT-
GTT-3", 5| ABGYI 5 Hind 1.
1.5 NP EHEH RT-PCR ¥ 1§

$¢ Viral DNA/Viral RNA Purification Kit {ifi
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M 1 2 3

1 HON2 W ALV ] gtk NP JE[H Y RT-PCR 373
M. DNA Marker 2-EcoT14 digest;1,2. RT-PCR p= 4 ; 3. P4 %J 4
Fig. 1 RT-PCR amplification results of NP gene for HIN2
subtype AIV henan isolate
M. DNA Marker A-EcoT14 digest;1,2. RT-PCR

products; 3. Negative control
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19239 bp
7743 bp
6223 bp
3472bp
2690 bp
1882 bp
1489 bp

925bp

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

Kl 2 W4k pGEM-NP (1) PCR ¥ 34 Fl i Y] % &
M. DNA Marker A-EcoT14 digest;
1. EcoR T Wi V) & 41 5 b pGEM-NP;

2. Sal T i V) & 20 Uk pGEM-NP; 3. 28 8 7k %) I 5
4. WA AL pGEM-NP 1§ PCR /4 ;m. DNA Marker DL2000

Fig. 2

pGEM-NP by digestion (EcoR [ ,Sal ] ) and PCR
M. DNA Marker A-EcoT14 digest;

Identification results of recombinant plasmid

1. Recombinant plasmid digestion by EcoR [ ;

2. Recombinant plasmid digestion by Sa/ | ;3. Control;
4. PCR product of recombinant plasmid; m. DNA Marker DL.2000
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Fig. 3 Identification results of recombinant plasmid
pET-28NP by digestion (BamH [ , Hind [ll) and PCR
M. DNA Marker 3-Hind [ digest;

1. Recombinant plasmid digestion by BamH [ + Hind I ;
2. Control; 3. PCR product of recombinant plasmid;

m. DNA Marker DL2000
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2.4.1 &k =465 SDS-PAGE #m  HLIKSE 5
gt ge s B R S SRR 42 ku b HI 1 S0M
A . 5 U S SR ARAE AR T R T S 2
fE Iz E A B HAMHERE W, L2 ZKED
IPTG (1. 0 mmol/L) Xf & 4 14 #f 17 A [7] i 8] 4 175
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I AR AR AR R . TIE S
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SDS-PAGE #5: 2%
1~5. 4 HMiFES 2,3.4,5,6 h 1 E 4K @Y
M. {43 T & 1 Marker; 6. pET-28a(+) % i 5
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Fig. 4 SDS-PAGE of lysates of recombinant bacteria
induced for different time
1—5. Lysates of recombinant bacteria induced for 2,3,4,5
and 6 h,respectively; M. low MW standard protein Marker;
6. pET-28a(+) control;7. BL21(DE3) control
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a2 5 he
2.4.2 Western blot #& i  Western blot &l 4%
B 6) WoR 78 BAr 0 A0 B B B0 1 40 B aY ik
o B BN M1 5 19 25 84K pET-28a () W 72 9
T AU TR A EAEARARGH
o P Ik
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1.2 F1 1.4 mmol/LIPTG iS5 h iy H 4L B IR 2 4
Fig. 5 SDS-PAGE of lysates of recombinant bacteria
induced for 5 h by different IPTG concentrations
M. low MW standard protein Marker;1—7. Lysates of
recombiant induced for 5 h by IPTG with 0. 2,0.4,0.6,0.8,1.0,1. 2

and 1.4 mmol/L,respectively
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pGEX-4T-1 Fl pGEX-6'T-1 v A4y g 5 % 3% 3k [t ki i
TR ZWREEIF B FHS &M HEMNE AR
KR HERAR LSS X T RE S NP 3K () = 9 45 LU
A RENRA B AL AU Fi b %
B P X 3 R B BB 141
M3 1 128 i A% 1 IR . g i 25 48 {7 ) 376 fi 2 &
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K 6 FikF=#H Western blot 2347
M. fiL4> F &= HE [ Marker; 1. E41 NP & [1;2. BT

Fig. 6 Western blot analysis of expression products

M. low MW standard protein Marker;

1. Recombinant NP protein;2. Negative control
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