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Abstract: M2 protein of influenza A virus is encoded by a spliced mRNA derived from RNA segment 7 and plays an important
role in influenza virus replication. It is also a target molecule of anti-virus drugs. We extracted the viral genome RNAs from MDCK
cells infected with swine influenza A virus (SIV) H3N2 subtype and amplified the SIV M2 gene by reverse transcriptase-polymerase
chain reaction using the isloated viral genome RNAs as template. The amplified cDNA was cloned into a prokaryotic expression
vector pET-28a(+) (designated pET-28a(+)-M2) and a eukaryotic expression vector p3xFLAG-CMV-7.1 (designated
p3xFLAG-CMV-7.1-M2), respectively. The resulted constructs were confirmed by restriction enzyme digestion and DNA sequencing
analysis. We then transformed the plasmid pET-28a(+)-M2 into Escherichia coli BL21 (DE3) strain and expressed it by adding 1
mmol/L of IPTG (isopropyl-p-D-thiogalactopyranoside). The recombinant M2 protein was purified from the induced bacterial cells
using Ni** affinity chromatography. Wistar rats were immunized with the purified M2 protein for producing polyclonal antibodies
specific for it. Western blotting analysis and immunofluorescence analysis showed that the produced antibodies were capable of
reacting with M2 protein expressed in p3xFLAG-CMV-7.1-M2-transfected cells as well as that synthesized in SIV-infected cells. We

also transfected plasmid p3xFLAG-CMV-7.1-M2 into Vero cells and analyzed its subcellular localization by immunofluorescence.
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The M2 protein expressed in the Vero cells was 20 kDa in size and dominantly localized in the cytoplasm, showing a similar

distribution to that in SIV-infected cells. Western blotting analysis of SIV-infected cells suggested that M2 was a late phase protein,

which was detectable 12 h post-infection, later than NS1, NP and M1 proteins. It would be a potential molecular indicator of late

phases replication of virus. Our results would be useful for studying the biological function of M2 protein in SIV replication.
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Fig. 1

PCR amplification of swine influenza virus M2 gene and restricted enzymes digestion of pET-28a(+)-M2 and

p3xFLAG-CMV-7.1-SIV-M2 plasmid. (a) PCR amplification of swine influenza virus M2 gene. M: DL2000 marker; 1: M2 PCR
production. (b) Restricted enzymes digestion of pET-28a(+)-M2 plasmid. M: DL2000, 1 kb marker; 1: enzymes digestion of
pET-28a(+)-M2; 2: enzymes digestion of pET-28a(+). (c) Restricted enzymes digestion of p3xFLAG-CMV-7.1-SIV-M2 plasmid.
M: 1 kb, DL2000 marker; 1: enzymes digestion of p3xFLAG-CMV-7.1-S1V-M2; 2: PCR production of swine influenza virus M2 gene.

2 SDS-PAGE #&ill pET-28a(+)-M2 BYRE R &L
Fig. 2 SDS-PAGE of inclusion bodies (pET-28a(+)-M2) and
purification. M: protein marker; 1: lysate of BL21(pET-28a(+))
inducing by IPTG; 2: lysate of BL21 without inducing; 3: lysate
of BL21(pET-28a(+)-M2) inducing by IPTG; 4: cracked
supernatant BL21(pET-28a(+)-M2); 5-7: purification of
inclusion bodies pET-28a(+)-M2.
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3 EAREFE M2 SAERRAR LIS SM (H3N2)) M2 5[ ) 4 G X, 91 JE S 294 b,
Fig. 3 Eukaryotic expression of p3xFLAG-CMV-7.1-M2 and M2 5 NCBI I FIFEF XM . Hol5 HOND

antibody specificity. 1: blank control; 2: negative control
(p3XxFLAG-CMV-7.1); 3: FLAG-M1 protein; 4: FLAG-M2 protein. f?ﬁu Iﬁj/ﬁlﬁgﬁ 100% (A/swine/Shandong/nc/2005

Time
DI /L

mock 0 2 4 6 8 10 12 14 16 18 20 24

4 HREFE Vero AR RARIEAMNERIEFERLUR M2 ik R4

Fig. 4 Western blotting analysis the kinetics of viral protein expression of Vero cell infected with SIV and M2 antibody specificity.
Mock is negative control, 0, 2, 4, 6, §, 10, 12, 14, 16, 18, 20, 24 h were various times post-infection, expression analysis of SIV M2,
NS1, NP, M1, B-actin were used as a protein loading control.

5 RERRANRBRI M2 A SEENARRRS M2 ERTAMREN

Fig. 5 Specificity analysis of M2 antibody and subcellular localization of SIV M2 protein. FLAG-M2were stained with mouse
anti-FLAG antibody(red). M2 protein of SIV infection were stained with rat anti-M2 antibody(green).The nucleus were stained with
DAPI (blue). Merge is combined with two images.
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