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Development of a Highly Stable, Low-Cost DNA Vaccine Against 
Nipah Virus Infection

◼ NiV infection has a high fatality rate, and no vaccine or specific 
treatment has been established.

◼ NiV is included in the WHO’s list of priority pathogens for which 
research and development should be prioritized in preparation 
for future outbreaks.
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◼Schematic Overview of the Research◼ Compared with mRNA vaccines, DNA vaccines exhibit greater 
stability and reduce dependence on ultra-low-temperature 
storage and transportation, facilitating their handling and 
distribution. Furthermore, their relatively low manufacturing cost 
is expected to facilitate broader accessibility and deployment 
across many regions worldwide.

◼ The use of both F and G proteins as antigens is expected to 
induce broader immune responses. As the F protein is prone to 
conformational changes, various mutations are introduced to 
stabilize a highly immunogenic structure. Vaccination methods 
are optimized to enhance antigen expression efficiency from 
plasmid DNA.

◼ To date, we have confirmed the induction of neutralizing 
antibodies following multiple immunizations of rabbits with 
plasmid DNAs encoding Nipah virus (NiV) and the closely related 
Hendra virus (HeV) F/G proteins. We established a neutralization 
assay system using pseudotyped VSV bearing NiV-F/G and HeV-
F/G proteins and evaluated cross-neutralizing activity.

◼ Researcher: Yoshihiro KAKU, Ken MAEDA

◼ Affiliation: Department of Veterinary Science, National Institute 
of Infectious Diseases, Japan Institute for Health Security

◼ Construction of a mutated NiV-F gene to maintain high 
immunogenicity, followed by construction of an F/G co-
expression plasmid and in vitro expression analysis.

◼ Evaluation of humoral and cellular immune responses in animal 
models and optimization of vaccination methods.

◼ Manufacturing as a vaccine formulation followed by  clinical 
evaluation

◼Background and Challenges to Be Addressed
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