Development of HPV mRNA vaccine and evaluation indicators
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Introduction. HPV (Human Papillomavirus) has over 150 genotypes, with high-risk types 16 and 18 accounting for 70% of cervical cancer cases. Preventive vaccines such as Gardasil (Merck) and Cervarix (GSK) are approved and in use, but in Korea, vaccination coverage remains low due to foreign dependence, unstable supply, and high costs. To address these challenges, we developed an mRNA-based vaccine platform, taking advantage of its safety and rapid large-scale production, and sought to establish evaluation indicators for HPV vaccine efficacy.
Aims. We aimed to develop evaluation indicators for assessing its efficacy and to design an mRNA-based HPV vaccine.
Methods. We produced HPV PsV (Pseudovirus) and VLP (Virus-Like Particle) for nine genotypes. Reference materials and sera from Gardasil-vaccinated humans and mice were utilized to perform VLP ELISA and PBNA (Pseudovirus-based Neutralization Assay). For in vivo evaluation, Mice were anesthetized with isoflurane via an inhalation anesthesia system, subjected to vaginal injury, and infected with PsV. Luminescent signals were monitored using IVIS (in vivo Imaging system). We designed mRNA constructs. IVT (in vitro Transcription) was performed, and the transcribed mRNA was transfected into cells for protein expression analysis by western blot.
Results. We successfully established VLP ELISA, PBNA, and antibody quantification methods for nine HPV genotypes, enabling measurement of binding and neutralizing antibody titers in human sera. Luminescent signals were observed exclusively in PsV-infected mice, and western blotting confirmed protein expression at the expected size. 
Discussion. We established an evaluation method and infection model for the HPV vaccine, and demonstrated its potential clinical applicability, which can be applied to mRNA vaccine efficacy assessment. 
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