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Nucleic Acid Vaccines Encoding Proteins and Virus-like Par-
ticles for HIV Prevention
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- the clinical translation of nucleic acid vaccines for HIV prevention. These
|ntr0duct|0n include optimizing antigen selection, overcoming viral diversity, enhancing
vaccine delivery and stability, addressing safety concerns, and achieving
Human Immunodeficiency Virus (HIV) remains a significant global durable immune responses. Additionally, the complex interplay between host
health concern, with millions of new infections reported annually. Despite genetics, immune factors, and viral dynamics necessitates a multifaceted
advancements in treatment, the development of an effective vaccine remains ~ approach to vaccine design and evaluation. Future directions in nucleic acid
elusive. Nucleic acid vaccines, particularly those encoding proteins and virus- ~ vaccine research for HIV prevention encompass innovative strategies to
like particles have emerged as promising candidates for HIV prevention. enhance immunogenicity, broaden protection against diverse HIV strains, and
This article explores the principles, advancements, challenges, and potential ~ overcome viral escape mechanisms. This includes the development of mosaic
of nucleic acid vaccines in combating HIV. Nucleic acid vaccines represent ~ antigens targeting conserved epitopes, novel delivery systems, such as self-
a novel approach to vaccination, utilizing DNA or RNA molecules encoding ~ amplifying RNA and mRNA-LNPs, and combinatorial approaches integrating
antigenic proteins to elicit immune responses. Unlike traditional vaccines, ~ nucleic acid vaccines with other immunization modalities or therapeutic
which use attenuated or inactivated pathogens, nucleic acid vaccines deliver interventions [4,5].
genetic instructions for antigen production within host cells. This process
.stlmullates both h.umoralland cellular immunity, offerlpg several advantaggs, COHC'USIOH
including scalability, rapid development, and potentially broader protection
against diverse HIV strains [1].

Nucleic acid vaccines encoding proteins and virus-like particles represent
— a promising avenue for HIV prevention, leveraging advancements in molecular
Descrlptlon biology, immunology, and vaccine technology. While significant progress has

been made, ongoing research efforts are needed to address challenges and

The selection of appropriate antigens is crucial for vaccine efficacy. HIV ~ optimize vaccine efficacy, safety, and durability. Collaborative endeavors
presents unique challenges due to its high genetic variability and evasion of between scientists, clinicians, policymakers, and communities are essential
immune detection. Nucleic acid vaccines often target conserved regions of viral ~ to accelerate the development and deployment of effective HIV vaccines,
proteins, such as envelope glycoproteins gag, and pol, to induce neutralizing ~ ultimately curbing the global burden of HIV/AIDS.
antibodies and cytotoxic T lymphocytes. Additionally, VLPs mimic the native
strupture of th.e virus, er}hancmg gnhggn presgntatlon and immune recqgmhon. AC kn owled gement
By incorporating VLPs into nucleic acid vaccines, researchers aim to improve
immunogenicity and protective efficacy against HIV [2]. Over the past decades,
significant progress has been made in nucleic acid vaccine technology for HIV
prevention. Optimizations in vector design, delivery systems, and adjuvants
have enhanced vaccine immunogenicity and safety profiles. Novel delvery  Conflict of Interest
platforms, such as lipid nanoparticles and viral vectors, improve cellular
uptake and intracellular antigen expression, augmenting immune responses. None.

Furthermore, the inclusion of molecular adjuvants, such as cytokines or toll-
like receptor agonists, potentiates immune activation and memory formation,

bolstering vaccine efficacy [3]. References
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