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Recombinant H5 Hemagglutinin Adjuvanted With Nanoemulsion
Protects Ferrets Against Pathogenic Avian Influenza Virus

Challenge

Su He Wang !, Douglas Smith 2, Zhengyi Cao 3, Jesse Chen 3, Hugo Acosta 2, Jessica A Chichester 4, Vidadi Yusibov 4,
Stephen J Streatfield 4, Ali Fattom 2, James R Baker Jr 3
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Abstract

Background: Highly pathogenic H5N1 influenza viruses remain a
pandemic risk to the world population. Although vaccines are the best
solution to prevent this threat, a more effective vaccine for HS strains of
influenza has yet to be developed. All existing vaccines target only
serum antibody against influenza as the primary outcome, while
mucosal immunity has not been addressed. To address these
shortcomings we have used an effective mucosal adjuvant system to
produce a prototype vaccine that provides antibody, cellular and
mucosal immunity to multiple serotypes of HS5.

Methods: Plant-derived recombinant HS5 (rHS) antigen was mixed with
a novel nanoemulsion NEO1 adjuvant. The rH5-NEOI vaccine was
administered intranasally to CD-1 mice and ferrets. Immunogenicity of

this immunization was evaluated through rH5-specific antibody and
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cellular immune responses. Hemagglutination inhibition (HI) and virus
neutralization (VN) assays were performed. Protection against HSN1
virus challenge was evaluated in ferrets.

Results: Intranasal immunization with rH5-NEO1vaccine induced high
titers (>106) of rHS5-specific IgG in mice. In mice and ferrets this
vaccine also achieved titers of >40 for both HI and VN. Additionally,
the levels of rHS5-specific IgA were significantly increased in bronchial
secretions in these animals. The rH5-NEOI vaccine enhanced
rH5-specific cellular immune responses including IFN-y and IL-17.
Ten-day survival post challenge was 100% in ferrets that received
rH5-NEOIcompared to 12.5% in the PBS group. Furthermore, this
vaccine prevented weight loss and increases in body temperature after
H5NI1 challenge as compared to the controls. Moreover, HSN1 virus in
nasal wash of rH5-NEO1-vaccinated ferrets was significantly decreased
compared to controls.

Conclusion: Intranasal immunization with rHS5 antigen formulated with
NEO1 adjuvant elicited strong, broad and balanced immune responses
that effectively protect against HSN1 influenza virus infection in the
ferret model. The ease of formulation of rH5-NEO1 makes this novel

combination a promising mucosal vaccine candidate for pandemic
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