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Antiviral response of A549 cells against Influenza A virus
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Objective To verify the proliferation of influenza A virus in A549 cells and explore the antiviral response
activated by TAV infection in A549 cells.  Methods Using human lung adenocarcinoma epithelial cells (A549) as a
model for IAV infection, IAV proliferation in A549 cells was determined by Quantitative Real-time PCR (qRT-PCR),
Western blot and Plaque assay. NF-kB,IkBa and p-IkBa protein level were detected by Western blot while the activation of
IFN signaling pathway and the expression of IFN stimulated genes (ISGs) were tested through qRT-PCR. The
supernatants of A549 cells infected with TAV for 36h or 48h were collected and mixed with fresh culture medium, which in
turn used to culture new IAV infected A549 cells. Finally, qRT-PCR was used to detect the inhibitory effect of
endogenous IFN on IAV proliferation.  Results After 36 hours of IAV infection in A549 cells,the RNA level reached its
highest value of 4. 86 X 10°. IAV proliferates efficiently in A549 cells and induces p-NF-kBp65 and p-1kBa protein
expression significantly. TAV effectively activate the IFN signaling pathway in A549 cells and induce the production of
cytokines dominated type I IFN (IFNB) and type III IFN (IFNA1,IFNA2,IFNA3) with 36 hours being (16.77+0. 6614),
(323.5441.88),(3632+240.2) and (4690+231. 3) times higher than 0 hours. Meanwhile,IAV infection of A549 cells
can induce the production of a series of IFN stimulated genes (ISGs) with broad-spectrum antiviral effect, such as

CXCL10,RIG-T,MX1,CCL5,IFI27,STATI and ISG15, which are (684.8+50.37),(70.1942.917),(290. 8+10.71),
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(203. 844, 994), (205. 0 £ 6. 046), (5. 974 = 0. 1550) and (603. 0 &= 70. 25) times higher than the control group.

Furthermore, the cell culture supernatants collected after 36 and 48 hours of IAV infection showed significant inhibitory

effects on IAV replication, which were (-0. 1231 +0. 05704) and (-0. 3519 0. 05257) times higher than the control

group.

Conclusion In this study,IAV infection activates IFN and ISGs and significantly promoted phosphorylation of

NF-kBp65proteinin A549 cells. To provide reference basis for studying the differences in antiviral responses of different

cell lines against different subtypes of influenza virus,and to further explore the interaction mechanism between IAV and

commonly used cell line A549.

[Keywords] Influenza A virus (IAV) ;interferon (IFN) ;nuclear factor-kB (NF-«kB) ;antiviral response
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TGAAGATTACGCTTGCTTTTCCT
GTGGCATTCAAGGAGTACCTC
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B IEN B A3 P 2 76 FH . AS49 40 i N5 S 7 A Y
ISGs AR R FF 5 . 2600 TAV J&RYL A549 45 43 b 7=
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IAV B Bl wmEAEA . Mx & AAUE TRURT TIT
B TFN 4 6 2235, BB A% 38 o 1 i 5 75 2k IR 4 0 A
20 A SR 0 e s A A R L X S AR AT b T
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