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Cervical cancer, caused by persistent infection with oncogenic human papillomavirus (HPV), remains a preventable
yet substantial public health burden among young women in Japan. We conducted integrated epidemiological,
immunogenetic, and clinical investigations to elucidate host and viral determinants of cervical carcinogenesis and
to inform optimized prevention strategies. Our prospective cohort study of cervical intraepithelial neoplasia (CIN)
grades 1 and 2 (CIN1/2) demonstrated that specific high-risk HPV genotypes (HPV16/18/31/33/35/45/52/58), host
human leukocyte antigen (HLA) class II alleles, and smoking significantly modify the risks of disease persistence and
progression, underscoring the central role of host immunity in shaping the natural history of HPV infection. Analyses
of HPV16 genomic variants revealed population-specific differences in oncogenic risk, partly explained by interactions
between viral mutations and host HLA distribution, supporting an immune-driven selection model in cervical
carcinogenesis. To assess vaccine impact in a real-world setting, we conducted the nationwide multicenter MINT study.
We first demonstrated a reduction in HPV16/18 positivity among cervical precancerous lesions in young women aged
20-24 years. We also showed greater HPV vaccine effectiveness among those vaccinated at a younger age, indirect
herd effects among young unvaccinated women, and vaccine impact on invasive cervical cancer among women aged
20-29 years. Finally, therapeutic modeling indicated that effective targeting of HPV16 E7 requires combined cytotoxic
T-lymphocyte expansion and sustained activation. These findings provide immuno-epidemiological evidence to guide

cervical cancer elimination strategies in Japan.



