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THE INVISIBLE ECOSYSTEM BEHIND CERVICAL CANCER
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In 2008, the Nobel Prize in Physiology or Medicine was awarded to Harald zur
Hausen for proving that human papillomavirus (HPV) infection is the necessary
cause of cervical cancer.

Yet an important mystery remains unsolved. Although HPV is required for
cervical cancer to develop, most women clear the virus naturally and never
develop disease. Only a minority of infections persist and progress to cervical
precancer or cancer. Why does HPV remain in some women while disappearing
in others?

The answer may lie in an invisible ecosystem: the vaginal microbiome.
Traditionally, Lactobacillus bacteria have been considered guardians of the
vaginal environment. However, not all Lactobacillus species appear equally
protective. Some women have asymptomatic bacterial vaginosis characterised
by the near absence of Lactobacillus and a highly diverse microbiome dominated
by anaerobic bacteria. Whether such microbial communities contribute to HPV
persistence remains unclear.

This doctoral thesis investigates the relationship between the vaginal
microbiome, persistent HPV infection, and cervical dysplasia. Using shotgun
metagenomic sequencing, which provides greater resolution than 16S
ribosomal RNA gene sequencing approach used in most previous studies,
we will compare the microbiomes of healthy women and women with HPV-
associated cervical lesions.

The goal is not simply to identify which microorganisms are present, but to
determine whether specific microbial communities may serve as biomarkers
of HPV persistence and disease progression. Such findings could improve risk
stratification, support more personalised microbiome-targeted interventions,
including probiotic therapies and selective antimicrobial approaches.
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