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Abstract: The non-structural (NS1) protein is a multifunctional molecular protein encoded by influenza A virus genome.
NS1 plays an important role in inhibition of host immune responses. In order to assess the cellular localization of NS1 in
different influenza A virus subtypes, we performed the immunofluorescence assay to observe the cellular location of NS1
after infection with influenza A virus WSN (HIN1), PR8 (HIN1), CA04 (HIN1), SD (H9N2) and AHO1 (H7N9) in A549
cells and MDCK cells respectively. According to the results, NSI-WSN and NS1-PR8 accumulated mainly in cytoplasm at
24 h post infection, while the NS1-CA04 and NS1-SD appeared major in the nucleus. We also observed localization of NS1
by transfected 293T cells with plasmids which encoding the full-length NS1 from WSN, SD and AHO1. The key sites which
might determine the different cellular localization of NS1 were chosen by sequence alignment, and seven residues which
were different between WSN, PR8 and CA04, SD and AHO1 were finally focused. However, we found that single mutation
of these residues could not alter the localization of NS1. The data indicated that the difference of location might not be
caused by substitution of a single site, which contributes to our understanding of the diverse regulation of host factors
during different subtypes of influenza virus infection.

Keywords: influenza A virus, NS1 protein, cellular location, amino acid mutation
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Table 1 Primers for cloning of NS1 and detection of NS1 mutation by PCR

Primers Primer sequence (5'—3")

P1 CCGGAATTCGGATGGATCCAAACACTGTG

P2 CGGGGTACCTCAAACTTCTGACCTAATTG

V22F-F CATGTCCGCAAAAGATTTGCAGACCAAGAACTAGGTGATGCC

V22F-R TAGTTCTTGGTCTGCAAATCTTTTGCGGACATGCCAAAGAAAG

MSI1I-F GCACTCAAAATGACCATCGCCTCTGTACCTGCATCGCGCTAC

MS8I1I-R TGCAGGTACAGAGGCGATGGTCATTTTGAGTGCCTCATCAGA

A86S-F ATGGCCTCTGTACCTTCATCGCGCTACCTAACTGACATGACT

A86S-R AGTTAGGTAGCGCGATGAAGGTACAGAGGCCATGGTCATTTT

A86E-F ATGGCCTCTGTACCTGAATCGCGCTACCTAACTGACATGACT

A86E-R AGTTAGGTAGCGCGATTCAGGTACAGAGGCCATGGTCATTTT

T197N-F GTTCGAGTCTCTGAAAATCTACAGAGATTCGCTTGGAGAAGC

T197N-R AGCGAATCTCTGTAGATTTTCAGAGACTCGAACTGTGTTATT

D139N-F GTGATTTTTAACCGGCTGGAGACTCTAATATTACTAAGGGCC

D139N-R GTGATTTTTAACCGGCTGGAGACTCTAATATTACTAAGGGCC

S205N-F AGATTCGCTTGGAGAAACAGTAATGAGAATGGGAGACCTCCA

S205N-R CCCATTCTCATTACTGTTTCTCCAAGCGAATCTCTGTAGAGT

S205E-F AGATTCGCTTGGAGAGAGAGTAATGAGAATGGGAGACCTCCA

S205E-R CCCATTCTCATTACTCTCTCTCCAAGCGAATCTCTGTAGAGT

N207D-F GCTTGGAGAAGCAGTGATGAGAATGGGAGACCTCCACTCACT

N207D-R AGGTCTCCCATTCTCATCACTGCTTCTCCAAGCGAATCTCTG

60%—-80% 5 NS pCMV-Myc-NS1
1-2 h 8 ng/ 24 h
OPTI-MEM Lipo-2000 (150 mmol/L NaCl 20 mmol/L 4-
293T (Hepes) 1 mmol/L EDTA 1% TritonX-100
4-6 h DMEM 10% ) 4 C
30min 12000 r/min 4 C 15 min
24 h (MOI=0.01) 10x 95 C
(DMEM 10 000 U/mL 10 min SDS-PAGE PVDF
1 pg/mL TPCK ) lh TBST 1% BSA 5%
2h NS1
(1 5 000) Myc (1 2 000)
1.6 Western blotting £ NS1 % kA B-actin (12000)
i lh TBST 3 15 min/
293T 6 cm 1 5000
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Fig. 1 Identification of anti-NS1 polyclonal antibody
on different strains of influenza A virus. 293T cells
were transfected by pCMV-Myc-NS1 which came from
different strains template. Further the NS1 protein was
detected by Western blotting using anti-Myc

monoclonal antibody (A) and anti-NS1 polyclonal
antibody (B) respectively.
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Fig. 2 Location of NS1 of the different subtype influenza A virus in A549 by different time point. A549 cells were
infected by influenza virus WSN, PR8, CA04, and SD respectively. At 6, 12, and 24 h, cells were fixed with 4%
paraformaldehyde, and followed by detection with immunofluorescence assay. Bars=10 pm.
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Fig. 3 Location of NS1 of the different subtype influenza A virus in MDCK by different time point. MDCK cells
were infected by influenza virus WSN, PRS8, and CA04 respectively. At 6, 12, and 24 h, cells were fixed with 4%
paraformaldehyde, and followed by detection with immunofluorescence assay. Bars=10 pm.
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Fig. 4 Location of NSI of the different subtype
influenza A virus in 293T by transfection. 293T cells
were transfected by pCMV-Myc-WSN-NS1, pCMV-
Myc-SD-NS1, and pCMV-Myc-AHO1-NS1 respectively.
At 36 h, cells were fixed with 4% paraformaldehyde,
and followed by detection with immunofluorescence
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Fig. 5 Analysis of sequence alignment of different subtype strains of NS1 protein.
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Fig. 6 Location of NS1 protein of key amino acid
mutation. Bars=10 pum.
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