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GAGACTCGA GCTACTTGTCAATGGTGAATGEC)

H5N1 ( )
(pMD20-T-HA) PCR, 95
5min, 93 30s, 55 30s 72 2min, 30
, 12 10min PCR HA
1% , )
pGEX4T-1
DH®x , PCR
PGEX4T-1 /HA , pGEX4T-1 /NA
PCR
123 HA NA pET28a
(+) /HA ( ), PET28a( +) /NA ( )
E coli BL21 Star, pGEX4AT-1 /HA, pGEX4T-1 /NA
E coli Rosetta, , 5ml
LB , 37  250r/min
5ml 500ml LB
, 37 A =0 6
IPTG Immol /L, 3h, ,
BS , 40 , 1/10 mBST
(PBS, 0. 5% Triton-X100, pH7. 4) , AV SF
Immol/L, 180Hz ,4 12 000r/
min 30min, , DSPAGE



14

China B iotechnology Vol 30 Na 12010

( )
124 (1) pET32a( +) /HA (
) pET32a( +) /NA ( )
NIiNTA agane QAGEN
,BS ; (2) pGEX4T-1/NA
, mBS
, GSTra P4B , GE
125 (1R 1A
H5N1 ,HRP IgG
, H IA ,
) oD oD 2
(2)W estern blotting
, HS5N1 ,HRP
oG , W estem blotting ,
BL21/motta
2
21 H5N1 ( )
HA NA
RNA PCR ,
1 700bp 1 400bp
(1, T
) ) H5N1

1500

500
700

500

300

1 HA NA PCR
Fig 1 PCR for HA and NA
M: DNA maker; 1: PCR for HA gene 2: PCR for NA gene
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Fig 2 Enzyme digestion analysis of recanbinant

plasnid pET32a( +) /HA(cut) pET32a( +) /NA(cut)
1: pET32a( +); 20 pET32a( +) digestedwithBamH I; 3: pET32a
(+) /HA (cut) ; 4. pET32a( +) /HA (cut) digestedwithBamH |,
5. pET32a( +) /HA (cut) digested with BamH | and Notl; 6: PCR
for HA (cut) ; 7. pET32a( +) /NA (cut); 8 pET32a( +) /(cut)
digested with EcoR I; 9: pET32a( +) / NA (cut) digested with

EcoR | and Xhol; 10: NA (cut) PCR :M: DNA maker
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Fig 3 Enzyme digestion analysis of recanbinant
plasn id pGEX4T-1/NA
1: pGEX4T-1; 2: pGEX4T-1 digested with BamH I; 3: pGEX4T-1/
HA; 4: pGEXAT-1/HA digested with BamH [, 5: pGEX4T-1/HA
digested with BamH | and Xhol; 6: PCR for HA; 7: pGEX4T-1/NA;
8: pGEX4T-1/NA digested with EcoR I; 9: pGEX4T-1/NA digested
with EcoR | and Xhol; 10: PCR for NA; M: DNA maker
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Fig 4 Expression and pur ification of HA
M: Protein marker; 1: BL21 before IPTG induction; 2: BL21 after
IPTG induction; 3: U Itraonic supematant after IPTG induction ; 4:
Crude extract of infusibility protein; 5: Purified recombinant protein
M kDa
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Fig 5 Expression and pur ification of NA
M: Protein marker, 1: BL21 before IPTG induction; 2: BL21 after
IPTG induction; 3: U ltraonic supematant after IPTG induction ; 4:

Crude extract of infusibility protein; 5: purified recambinant protein

2 4 2 pGEX4T-1/HA pGEX4T-1/NA

mBS
GSTra P4B ,  10mmol/L
B radford

DSPAGE , )
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6 HA
Fig 6 Expression and pur ification of HA
M: Protein marker, 1: Rosetta before IPTG induction; 2: Rosetta after
IPTG induction; 3: U Itranic supematant after IPTG induction; 4: Crude

extract of infusibility protein; 5: Purified recombinant protein

kDa M 1 2 3 4 5

29.0

7 NA
Fig 7 Expression and pur ification of NA
M: Protein marker; 1: Rosetta before IPTG induction; 2: Rosetta after

IPTG induction; 3: Ultraonic supematant after IPTG induction; 4:

Crude extract of infusibility protein; 5: Purified recambinant protein
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Fig 8 W estern blotting analysisrecanbihant proten
and avian nfluenza virus H5N1 monoclonal antibody( cut)
Negative control: BL21;M: Prestained protein marker,

H5: Recambinant protein HA ; N5: Recambinant protein NA

kDa
94
62

M H3

H5 H9 NI N5 N9

9 H5N1
W estern blotting ( )

Fig 9 W edern blotting analysis recanbnant proten and
avian nfluenza virus HSN1 monoclonal antibody( full length)
Negative control: Rosetta; M: Prestained protein marker
H5: Recambinant protein HA ; N5: Recambinant protein NA
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Expression of the Hanagglutin n and Neuram idhas Gene of
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Abstract

Obijective: To clone, express and characterize the HA (hemagglutinin) and NA (neuranidinase,

NA) protein of avian influenza viusHSN1 M ethods On the basis of successul clone the full length HA and NA
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gene and sequence analysis of avian influenza virus HSN1, L igated part of the gene into pET32a( +). full of the
gene intb pGEX4T-1 An expression vector pET32a( +) /HA (49 1587kp) , pET32a( +) /NA (121 1141bp),

PGEXAT-1/HA pGEX4T-1/NA were oonstructed and expressed in E coli BL21/osetta induced by IPTG

recambinant protein was purified through N¥* and GSTrgp 4B affinity chramaibgraphy column W estem blotting
and B ISA were used o detemine the antigenic of the recombinant protein  Reaults The recambinant cgpsid gene
can be overexpresed in E coli D SPAGE shawved that the gene could expressproduct as same as I might expect

The purity of the protein is greater than 90%. B ISA andW estem blotting showed that the recambinant protein has
good antigenic  Conclusion: The HA and NA protein of avian influenza virusHE5N 1 has been successul cloned and
expresed, which could be ussful for developing diagnose reagents or vaccine of HSN1

Key words Avian influenza viusH5N1 Hemagglutinin Neuranidinase Clone and express
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