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Abstract Text

ABSTRACT
Influenza virus is one of the most important human infectious diseases. The influenza
mortality is estimated to
be approximately 650,000 per year worldwide, in addition, occasional global
pandemics can infect up to 20-
40% of the world's population. Licensed influenza virus vaccines
require annual reformulation and
readministration due to poor IgG longevity and lack of neutralization
of related viruses. We have developed a
new vaccine approach against influenza virus that uses
antigen-encoding nucleoside-modified mRNA
encapsulated in lipid nanoparticles (LNPs). This
vaccine format composed entirely of physiologic components
that is simple and cost effective to
produce and should induce no adverse events after administration.
Additionally, mRNA vaccine
production is sequence-independent and does not require eggs, cell culture or
protein purification.
We demonstrated that monovalent mRNA-LNP vaccines encoding full-length
hemagglutinin (HA)
induced potent immune responses against the immunosubdominant HA stalk region, one
of the
targets of universal influenza virus vaccines, which was associated with protection against
homologous,
heterologous and heterosubtypic influenza viruses in mice. Furthermore, we showed
that a single
immunization with nucleoside-modified mRNA-LNP vaccines induced durable protective
HA stalk-specific
antibody responses. Finally, we demonstrated that nucleoside-modified mRNA-LNP
immunization induced high
levels of antigen-specific T follicular helper (Tfh) cells that are critical for
the generation of germinal centers,
immunoglobulin class switch, and long-term memory, which are
vital elements in the development of an
effective influenza vaccine. In this grant, we aim to develop
and evaluate new generation, broadly protective
influenza virus vaccines in mice and ferrets using
nucleoside-modified mRNA-LNPs encoding hemagglutinin,
neuraminidase, nucleoprotein and the
ectodomain of M2. Additionally, we aim to investigate the mechanisms
of action of mRNA-LNP
influenza virus vaccines. We will have 3 specific aims: 1) Design and production of
mRNA
immunogens for conserved regions of influenza virus. 2) Immunogenicity and protective efficacy of
nucleoside-modified mRNA-LNP influenza virus vaccines in mice and ferrets. 3) Investigation of the
mechanisms of action of nucleoside-modified mRNA-LNP influenza vaccines. This proposal will
develop safe,
new generation influenza virus vaccines that are easy to manufacture and administer
and can protect against
antigenically distant influenza viruses. The data generated will be capable of
moving this vaccine approach to
clinical trial development.

Public Health Relevance Statement

PROJECT NARRATIVE
The development of an easy-to-produce and safe influenza virus vaccine that
also has much broader
protection than current designs will both increase the elicited protection and
the vaccine coverage. Nucleoside-
modified mRNA-LNP vaccines achieve all of these attributes and
have the potential to change the field of
infectious disease vaccines.
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Project Funding Information for 2020

Total Funding
$609,757

Direct Costs
$481,987

Indirect Costs
$127,770

Year Funding IC FY Total Cost by IC

2020 NATIONAL INSTITUTE OF ALLERGY AND INFECTIOUS DISEASES $609,757
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Funding IC FY Total Cost by IC NIH Spending 
Category

NATIONAL INSTITUTE OF ALLERGY AND INFECTIOUS DISEASES $609,757 Biodefense;
Bioengineering;
Biotechnology;
Emerging
Infectious
Diseases;
Genetics;
Immunization;
Infectious
Diseases;
Influenza;
Nanotechnology
Pneumonia &
Influenza;
Prevention;
Vaccine Related

Sub Projects

No Sub Projects information available for 5R01AI146101-02

Publications

No Publications available for 5R01AI146101-02

Patents

No Patents information available for 5R01AI146101-02

Outcomes

The Project Outcomes shown here are displayed verbatim as submitted by the Principal Investigator (PI) for this award. Any
opinions, findings, and conclusions or recommendations expressed are those of the PI and do not necessarily reflect the
views of the National Institutes of Health. NIH has not endorsed the content below.

No Outcomes available for 5R01AI146101-02

Clinical Studies

No Clinical Studies information available for 5R01AI146101-02
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No news release information available for 5R01AI146101-02

History

No Historical information available for 5R01AI146101-02

Similar Projects

No Similar Projects information available for 5R01AI146101-02
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