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—— their effectiveness against diverse viral strains. Furthermore, the simplicity of a
Descrlptlon single-dose regimen simplifies vaccine deployment and increases compliance,
especially in resource-limited settings.
The emergence of alpha- and flaviviruses, such as Zika virus dengue . .

virus and chikungunya virus has posed significant challenges to global public ~ ecent research efforts have focused on developing single-dose
health in recent years. Conventional vaccine development strategies often immunogenic DNA vaccines encoding live-attenuated alpha- and flaviviruses.
encounter hurdles due to the complex nature of these viruses and their ability ~ Preclinical studies have demonstrated the safety, immunogenicity, and
to evade immune responses. However, advancements in genetic engineering ~ protective efficacy of these vaccines in animal models. For example,
have paved the way for innovative vaccine platforms, including single-dose experimental DNA vaccines encoding attenuated forms of ZIKV, DENV, and
immunogenic DNA vaccines encoding live-attenuated alpha- and flaviviruses. CHIKV have shown promising results in eliciting potentimmune responses and
This article explores the potential of such vaccines, their mechanisms of protecting against viral challenge [3].

action, current research progress, and future prospects in combating these ) ) ] ) ]
formidable pathogens [1]. The development of single-dose immunogenic DNA vaccines encoding

live-attenuated alpha- and flaviviruses holds immense promise for controlling
and preventing outbreaks of these pathogens. Moving forward, ongoing
research efforts should focus on optimizing vaccine design, enhancing

Alpha- and flaviviruses belong to the family Flaviviridae and are
responsible for a spectrum of diseases ranging from mild febrile illnesses

to severe neurological complications. ZIKV, primarily transmitted by Aedes . icity. and evaluating long-t fety and eff inh linical
mosquitoes, gained global attention due to its association with congenital Zika Immunogenicity, and evaluating long-term saety and efficacy in human cfinica

syndrome. DENV, transmitted by Aedes mosquitoes as well, causes dengue trials. Furthermore, straltegies Fo addres§ potential challengeg such as A!:)E
fever, a leading cause of morbidity and mortality in tropical and subtropical and vaccine escape variants will be crucial for the successful implementation
regions. CHIKV, transmitted by Aedes and Anopheles mosquitoes, is known of these vaccines on a global scale. Single-dose immunogenic DNA vaccines
forits debilitating arthritic symptoms. Traditional vaccine approaches encounter ~ encoding live-attenuated alpha- and flaviviruses represent a novel and
challenges in developing safe and efficacious vaccines against alpha- and promising approach to combating these formidable pathogens. With their
flaviviruses. These hurdles include the risk of incomplete protection, potential ability to induce robust immune responses, simplify vaccine administration,
for antibody-dependent enhancement of infection, and logistical challenges  and offer rapid response capabilities, these vaccines have the potential to
in administering multi-dose regimens. Additionally, the high mutation rates reyolutionize the field of vaccinology and mitigate the burden of alpha- and
of these viruses can lead to vaccine escape variants, further complicating  fiayiyirus-related diseases worldwide. Continued research and development
vaccine development efforts [2]. efforts are essential to realize the full potential of these vaccines and bring
Single-dose immunogenic DNA vaccines offer a promising alternative them to the forefront of public health interventions [4,5].
by leveraging the principles of genetic engineering to induce robust immune
responses against alpha- and flaviviruses. These vaccines typically consist of
a plasmid DNA vector encoding viral antigens, which, upon administration, are ACk“OWledgement
taken up by host cells and expressed to stimulate both humoral and cellular
immune responses. The mechanism of action of single-dose immunogenic
DNA vaccines involves several key steps. Upon administration, the DNA
vaccine is delivered into host cells, where it enters the nucleus and undergoes ~ Conflict of Interest
transcription to produce viral antigens. These antigens are then processed and
presented on the surface of antigen-presenting cells leading to the activation
of both innate and adaptive immune responses. The resulting immune
memory provides long-term protection against subsequent viral exposure.
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