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Even with implementation of current influenza vaccines, influenza still claims up to 500,000 lives worldwide annually, indicating a
need  for  a  better  vaccine  strategy.  We  have  developed  a  technology  to  generate  unique  S60-HA1  pseudovirus  nanoparticles
(PVNPs) that display the receptor-binding HA1 domains of influenza viruses. Each self-assembled S60-HA1 PVNP consists of a T
= 1 icosahedral S60 nanoparticle that resembles the inner shell of norovirus capsid and 60 surface-displayed HA1 antigens that
are  excellent  vaccine  targets.  Soluble  S60-HA1 PVNPs presenting  HA1 antigens  of  H7N9 influenza  virus  subtypes  have  been
produced  efficiently  in  large  amount.  Their  three-dimensional  (3D)  structures  have  been  solved  by  cryogenic  electron
microscopy.  The  PVNP-displayed  HA1  antigens  react  with  HA-specific  antibody,  and  retain  authentic  sialic  acid  binding
specificity  and  hemagglutinate  human  erythrocytes.  The  PVNPs  are  highly  immunogenic,  eliciting  high  titers  of  HA1-specific
antibodies in mice and the mouse sera strongly inhibited hemagglutinations of homologous and heterologous influenza virus HA
proteins. Therefore, the S60-HA1 PVNPs may provide useful reagents to study influenza viruses and offer a potential new vaccine
tactic to fight the deadly influenza disease.
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2.1    Plasmids for S-HA1 fusion protein expressions

 

2.2    Tagged protein production

 

2.3    Tag-free protein production
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2.4    Sodium  dodecyl  sulfate  polyacrylamide  gel
electrophoresis (SDS-PAGE) and protein quantitation

 

2.5    Gel filtration chromatography

 

2.6    Anion exchange chromatography

 

2.7    CsCl density gradient ultracentrifugation

 

2.8    Transmission electron microscopy (TEM)

 

2.9    Immunization of mice

’

 

2.10    Enzyme immunoassays (EIAs)

 

2.11    Cryogenic electron-microscopy (cryoEM)
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2.12    EIA-based glycan binding assay

 

2.13    EIA-based assays of antigenic reactivity

 

2.14    Hemagglutination and hemagglutination inhibition
(HI) assays

 

2.15    Ethics statement

’

 

2.16    Statistical analysis

’

 

 

3.1    Production of His-tagged S-HA1 PVNPs

 

3.2    Generation of tag-free S-HA1 H7 PVNPs

 

3.3    Structures of the His-tagged S-HA1 PVNPs
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3.4    Structures of the tag-free S-HA1 PVNPs

 

3.5    Antigenic reactivity of the PVNPs to HA antibody

 

3.6    Receptor  binding  function  of  the  PVNP-displayed
HA1s
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3.7    High immune response of the S60-HA1 PVNPs

 

3.8    High hemagglutination inhibition (HI) effects of the
PVNP immunized mouse sera
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