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Viral nanoparticles and virus-like particles:

Platforms for contemporary vaccine design
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INTRODUCTION

he goal of vaccination is to initiate a strong

immune response that leads to the development
of lasting and protective immunity. Vaccines against
pathogens are the most common, but approaches to
develop vaccines against cancer cells, host proteins, or
small molecule drugs have been developed as well.»?
For the purposes of this article, we focus primarily on
the use of virus-based platforms in the development
of vaccines for infectious disease.

The immune system is composed of the innate
(nonspecific) and adaptive (specific) branches. After a
pathogen breaches the host’s physical barriers such
as mucosal surfaces or skin, cells of the innate
immune system can recognize general characteristics
of the pathogen and initiate a response.? Pathogen-
associated molecular patterns (PAMPs) are molecules
that are common to many pathogens, such as
lipopolysaccharide (LPS), which can be found on
the cell wall of many bacterial species, double-
stranded RNA or unmethylated CpG motifs, which

are normally associated with virus infection. PAMPs
can be recognized by Toll-like receptors (TLRs) and
other pattern-recognition receptors (PRRs) which
are present on the surface of host cells.* The
intrinsic properties of multivalent display and highly
ordered structure present in many pathogens also
facilitate recognition by PAMPs, resulting in increased
immunogenicity. PAMPs stimulate antigen uptake
by antigen presenting cells and the subsequent
presentation of antigens to cells of the adaptive
immune response. Furthermore the initial response by
polymorphonuclear (PMNs) leukocytes, granulocytes,
and natural killer (NK) cells induces the release of pro-
inflammatory cytokines that promote elimination of
pathogens.
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