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Summary (max 500 words)

In recent years, it has become clear that sexual and/or vertical transmission can represent
alternative routes of spread for a wide range of emerging or re-emerging viruses such as
Zika, Ebola, Monkeypox, and Oropouche virus. The factors that determine the potential for
sexual transmission include their presence and persistence in genital fluids, the
susceptibility of mucosal surfaces that represent entry sites for the virus (e.g.,
cervico-vaginal tract, urethra, rectum), and viral replication within the genital tract.
Replication in the female genital tract (FGT), in addition to impact sexual and reproductive
health, can also lead to vertical transmission.

The mechanisms of infection of the FGT have been extensively studied for major sexually
transmitted viruses (HIV, HPV, HSV) less in depth for Zika virus, whereas they remain
largely unexplored for other emerging pathogens including other flaviviruses, bunyaviruses
(e.g. Oropouche), or monkeypox virus whose presence in genital fluids, sexual and/or
vertical transmission have been described.

In this project, we aim to implement physiologically relevant three-dimensional (3D) cellular
models of the lower and upper FGT to dissect the mechanisms of infection. The interaction
with host cellular and humoral factors capable of modulating and/or being modulated by
infection—such as the immune and stromal cells, sex hormones, and the microbiome—uwiill
be analyzed in the developed models applying targeted and omics approaches.

The emerging viruses selected as models for these analyses include primarily Zika, and
Oropouche virus. By leveraging 3D culture systems, we aim to generate insights of greater
translational relevance than those achievable with traditional monolayer models, ultimately
contributing to a deeper understanding of mucosal infection mechanisms and informing
strategies for prevention and therapeutic intervention.
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