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1.3.1 T13 pGEM-HA
2.0pL. 50ng 10 x Pyrobest Buffer 5pl. 10mmol/L. dNTPs
4pL P1 P3 20pmol/mL 2ul. Pyrobest DNA
Polymerase 0.5pL dH, 0 50pL
95°C Smin 94°C 1min 56°C 45s 72°C 90s 30 72°C
10min 1.0%
1.3.2 T24 P2 P4
95°C 5min 94°C 1min 53°C 45s 72°C 1min
30 72°C 10min  1.0%
1.3.3 T1234 T3 T24 PCR
T3  T24 T1234 T13 3ul. 25ng T24
3ul. 25ng 10 x Pyrobest Buffer Spl. 10mmol/L. dNTPs
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1.4 HA
Hind |l BamH | T1234
pcDNA3
§ 5400bp
1700bp pHAm
1.5 DNA
TaKaRa
1.6 293T
293T 293T
24h  2x 10° 10cm 1h
DMEM 10% FBS Sml
50pL 2. 5mol/L CaCl, 15pg OD,y/ ODyyy 1.8
0.1x TE pH7.6 500pL
2 x HEPES Imin
16h 0.05% 96
2x 10* / 48h IFA
pcDNA3  293T
1.7
PBS 100,.LL
95% 4:6 Smin
PBS  1:200 H5 ATV
37°C 30min  PBS 96 PBS
1 2000 IgY 37°C
30min 0.1mL +PBS 9:1

2
2.1 T13 T24
pGEM-HA Pl P3P2 P4
T13 1000bp T24
700bp
2.2 HA T1234
T13  T24 25ng
P1 P4
T1234 1700bp
2.3 HA
pcDNA3 HA
H5 HA
344 AAA K AGC
S 345 AAG K AGT S
H5
HA
2.4 TFA
pHAm 293T
48h  IFA
293T
1 A 293T
B 293T
Fig.1 A The result of IFA in transfected 293T cells B
The result of IFA in 293T cell as control
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PCR site-directed mutagenesis of avian influenza virus hemagglutinin
gene in vitro and expression in 293T cell

LIU Hua-lei WEI Jian-chao ZHOU Bin CAO Rui-bing CHEN Pu-yan"
Key Lab of Animal Diseases Diagnostic and Immunology Ministry of Agriculture  Nanjing Agricultural University Nanjing 210095 China

Abstract The site-directed mutagenesis of HA gene was made by using PCR and mismatches were introduced into
primers. Mutagenesis was performed in a three-step PCR. The amplified fragments from the second PCR which contained
the mutation site were cloned into the pcDNA3 vector named pHAm. The sequencing analysis showed that the mutation
site was correct. The amino acid sequence at the cleavage site of the HA protein was from RKKR ¥ GLF to RSSR y GLF.
The recombinant plasmid pHAm was transiently transfected into 293T cells by the calcium phosphate precipitation
method. Indirect immunofluorescent assay IFA  confirmed expression of the HA protein on the cell membrane the
mutant HA gene was a promising candidate for further studies.

Key words HA gene Cleavage site Site-Directed Mutagenesis Indirect Immunofluorescent Assay IFA
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