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Fig. S1. Expression and Purification of recombinant influenza A virus nucleocapsid
protein

The nucleocapsid protein (NP) domain (13~459) of influenza A virus (A/Puerto Rico/8-
SV11/1934(H1IN1), gene accession No. CY105938, NCBI) was amplified via PCR from
cDNA, using the following primers: HIN1NP- Ndel forward (5’-
GGAATTCATATGGAGACTGATGGAG AACGCCAG-3’) and HIN1NP-EcoRI reverse
(5’-CCGGAATTCTTACTCCTCTGCATTG TCTCCGAAG-3’). The PCR conditions are
as follows; i) Denaturation for 5 min at 94°C, ii) Secondary denaturation for 1 min at

94 °C, iii) Annealing for 1 min at 56°C, iv) Polymerization for 1 min and 30 sec at 72 °C,
V) Repetition of steps ii) —iv) for 30 cycles, vi) Reaction for 10 min at 72 °C and the end
of reaction. The PCR products were ligated at the Ndel and EcoRl restriction sites of
pET28a (Novagen, USA) containing a hexahistidine tag, Maltose binding protein (MBP),
and a TEV protease recognition site at the N-terminus of the protein. NP was expressed in
BL21 DE3 Codon plus E. coli cells (Invitrogen). The pET28a-6His-MBP-TEV-NP vector-
containing E. coli cells were incubated with 0.2 mM IPTG (final concentration) to induce
protein expression. After 16~18 h of incubation at 18°C, the cells were harvested via
centrifugation at 6,000 X g for 10min. The supernatant was eliminated, and the cells were
suspended in 30 ml of lysis/binding buffer (50 mM Tris-HCI (pH 7.5), 500 mM NaCl, 1
mM phenylmethylsulfonyl fluoride, 4 mM 2-mercaptoethanol, and 10% glycerol) per liter
culture volume and sonicated thrice on ice for 30 s at 60% power. The lysate was cleared
via centrifugation at 28,000 X g for 50min. The protein was purified through Ni-NTA
Superflow (Qiagen, Germany) metal affinity chromatography. The eluate was incubated
with TEV protease at 18°C overnight to eliminate the MBP tag and then passed through a
Heparin High Performance (HP) column (GE Healthcare USA). NP was eluted ina 0 to
1.5 M NaCl gradient and further purified via Superdex 200 size exclusion chromatography
(GE Healthcare, USA). The protein was isolated via a final purification step in 2X PBS
and its concentration and purity were determined via the Bradford assay and SDS-PAGE
(Bio-Rad, USA), using standard BSA as a control.
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Fig. S2. Sequence identity matrix of nucleocapsid protein amino acids of influenza A viruses in this study
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