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Table 1 Primers employed in PCR

Gene name Forward primers Reverse primers

NS11-wt AATGGATCCATGGATTCCCACACTGT TACGGATCCTCAAACTTTTGACCTAGC

NS32-wt TATGGATCCATGGATTCCAACACTGTG TACGGATCCTCAAACTTTTGACCTAGC

NS51-wt ATAGGATCCATGGATTCCAACACTGTG GACGGATCCTCAAACTTTTGACTCAATTG

NS92-wt TCTGGATCCATGGATTCCAACACTGTG AATGGATCCTCAAACTTCTGGCTCAAT

NS32-PLDel CGTGGATCCATGGATTCCAACACTGTG ATAGGATCCTCAAGCTGTTCTCGCCAT

NS32-PL11 CGTGGATCCATGGATTCCAACACTGTG ATAGGATCCTCAAACTTTTGACCTAGCTGTTCTCGCCAT
NS32-PL51 CGTGGATCCATGGATTCCAACACTGTG ATAGGATCCTCAAACTTTTGACTCAGCTGTTCTCGCCAT

NS32-PL92 CGTGGATCCATGGATTCCAACACTGTG

ATAGGATCCTCAAACTTCTGGCTCAGCTGTTCTCGCCAT

The sequences underlined were the BamH | site.
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Table 2 The characters of C-terminal sequence of different NS1 proteins
NS1 protein Origin C-terminal amino acids (219~ 230)
NS11-wt NS1 protein of STI69(HINI) strain KRKMAGTI RSEV
NS51-wt NS1 protein of GDO5(H5N1) strain KRKMARTI ESKV
NS92-wt NS1 protein of HK97(HON2) strain KRKVERTI EPEV
NS32-wt NS1 protein of ST602(H3N2) strain ERKMARTA RSKV PL domain
NS32-PLDel Deletion of PL domain in NS32-wt ~ ————--——
NS32-PL11 PL domain replacement of NS32-wt by NS11-wt - ——-—----— RSEV
NS32-PL51 PL domain replacement of NS32-wt by NS51-wt =~ - ——-—----— ESKV
NS32-PL92 PL domain replacement of NS32-wt by NS92-wt -—--—---- {EPEV!
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Fig. 1 Restriction-analysis of recombinant plasmids
(a) Restriction-analysis of wild type NS1-expressing plasmids. M: Marker, DL2000 (Takara); /, 3, 5, 7: Single digestion of NSI1-wt, NS32-wt,
NS51-wt and NS92-wt plasmids with BamH I ; 2, 4, 6, 8: Double digestion of NS11-wt, NS32-wt, NS51-wt and NS92-wt plasmids with BamH [ /Hind Il
Xba I /EcoR 1, BamH I /EcoR 1 and BamH 1 /Bgl Il , respectively. (b) Restriction-analysis of mutant NS1-expressing plasmids. M: Marker, DL2 000
(Takara); 7, 3, 5, 7: Single digestion of NS32-PLDel, NS32-PL11, NS32-PL51 and NS32-PL92 plasmids with BamH [ ; 2, 4, 6, 8: Double digestion of
NS32-PLDel, NS32-PL11, NS32-PL51 and NS32-PL92 plasmids with Xba [ /EcoR | .
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Fig. 2 Localization of wild type NS1 proteins in HeLa cells at 24 h post-transfection
(a) NS11-wt: NS1 protein of ST169 (HIN1) strain. (b) NS32-wt: NS1 protein of ST602 (H3N2) strain. (¢) NS51-wt: NS1 protein of GD05 (H5N1)
strain. (d) NS92-wt: NS1 protein of HK97(HIN2) strain. (¢)GFP: GFP protein used for control. NO: Nucleolus.
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Fig. 3 Localization of mutant NS1 proteins in HeLa cells at 24 h post-transfection
(a) NS32-wt: NS1 protein of ST602 (H3N2) strain. (b) NS32-PLDel: Deletion of PL domain in NS32-wt. (¢) NS32-PL11: PL domain replacement of
NS32-wt by NS11-wt. (d) NS32-PL51: PL domain replacement of NS32-wt by NS51-wt. (¢) NS32-PL92: PL domain replacement of NS32-wt by

NS92-wt. (f) GFP: GFP protein used for control. NO: Nucleolus.
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Fig. 4 Localization of wild type NS1 proteins and their mutants in MDCK cells at 24 h post-transfection
(a) NS11-wt: NS1 protein of ST169 (HIN1) strain. (b) NS32-wt(nucleolus): NS1 protein of ST602 (H3N2) strain. (¢) NS32-wt(nucleus): NS1 protein of
ST602 (H3N2) strain. (d) NS51-wt: NS1 protein of GDO05 (H5N1) strain. (e) NS92-wt: NS1 protein of HK97(HIN2) strain. (f) GFP: GFP protein used
for control. (g) NS32-PLDel: Deletion of PL domain in NS32-wt. (h) NS32-PL11: PL domain replacement of NS32-wt by NS11-wt. (i) NS32-PL51: PL
domain replacement of NS32-wt by NS51-wt. (j) NS32-PL92: PL domain replacement of NS32-wt by NS92-wt. NO: Nucleolus.

Table 3 Localization analysis of different NS1 proteins in HeLa cells

Nucleolus localization

NS1 protein PL domian Nucleus localization Cytoplasm localization
(percentage of cells)

NS11-wt RSEV ++++ 0
NS32-wt RSKV o+ >98%
NS51-wt ESKV +H++ 0
NS92-wt EPEV o+t ++ <1%
NS32-PLDel / +++ 0
NS32-PL11 RSEV +++ <1%
NS32-PL51 ESKV ++++ <1%
NS32-PL92 EPEV +++ ++ 0

The underlined amino acids indicate the alkaline amino acids within PL domain.

Table 4 Localization analysis of different NS1 proteins in MDCK cells

Nucleolus localization

NS1 protein PL domian Nucleus localization Cytoplasm localization
(percentage of cells)

NS11-wt RSEV ++++ + 0
NS32-wt RSKV ++++ + <0.1%
NS51-wt ESKV +H++ + 0
NS92-wt EPEV ++++ + 0
NS32-PLDel / ++++ + 0
NS32-PL11 RSEV +H++ + 0
NS32-PL51 ESKV o+ + 0
NS32-PL92 EPEV ++++ + 0

The underlined amino acids indicate the alkaline amino acids within PL domain.
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PL Domain at the Carboxyl Terminus of Influenza A Virus
NS1 Protein Influences The Nuclear Localization of NS1°

ZHANG Dan-Gui™, LI Wei-Zhong”, WANG Ge-Fei, ZHANG Heng, ZENG Jun,
CHEN You-Ying, ZHANG Chi, ZENG Xiang-Xing, LI Kang-Sheng""

(Department of Microbiology and Immunology, Key Immunopathology Laboratory of Guangdong Province,
Shantou University Medical College, Shantou 515041, China)

Abstract The C-terminal four residues of influenza A virus non-structural protein 1 (NS1) comprise the binding
site for PDZ (the domain of PSD95, Dig and ZO-1) and is named PL domain (PDZ ligand domain). Previous study
showed that NS1 proteins from different subtypes/strains of influenza A virus varied in their amino acids sequence
of PL domain, which may affect the interaction between NS1 and cellular proteins and is closely associated with
the pathogenicity of influenza A virus. To further explore the role of PL domain in the biological properties of NS1
protein, four wild type NS1-expressing plasmids harboring the NS1 encoding sequence from different influenza A
virus subtypes (HIN1, H3N2, H5N1 and HIN2) were constructed firstly, based on pEGFP-c1 vector. The mutant
NS1 (H3N2)-expressing plasmids were subsequently generated by either deletion or replacement of PL domain
from other influenza A virus subtypes. Comparative analysis of the localization of these NS1 proteins in HeLa cells
showed that wild type NS1 protein from H3N2 virus mainly localized in the nucleoli, whereas wild type NSI
proteins from HIN1, HSN1 and HIN2 viruses or mutant NS1 proteins from H3N2 virus mainly localized in the
nuclei (but not nucleoli). In MDCK cells, none of the above NS1 proteins located in the nucleoli. The results
indicated that PL. domain can significantly influence the nuclear localizing pattern of NSI protein in HeLa cells,
which may be responsible for the variation of NS1 protein in its biological function; the distributed pattern of NS1
protein is closely associated with the origin of host cells.
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