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Title

Exosome-mediated organ-brain crosstalk in development and disease
Abstract

Exosomes are 30—150 nm extracellular vesicles secreted by all cells, carrying proteins,
nucleic acids, and lipids that reflect the state of their cells of origin. We have previously
demonstrated that plasma-derived exosomal proteins supports discrimination between
cancer patients and healthy individuals, as well as classification of cancer subtypes. Our
studies also introduced the concept of organotropism, showingthat exosomes
selectively target specific cells in metastatic organs, guided by surface “zip code”
molecules such as integrins (lung, liver) and CEMIP (brain). Similarly, placenta-derived
exosomes contribute to preeclampsia by targeting glomeruli, highlighting the importance
of identifying both exosome source and destination in disease. We recently observed
that maternal exosomes show selective uptake in the yolk sac during early development,
suggesting a mechanism by which maternal signals can influence neurodevelopmental
trajectories and later behavior. In neuropsychiatric disorders, including autism spectrum
disorder (ASD), we have identified distinct exosomal protein and miRNA signatures in
plasma, suggesting potential as early, noninvasive biomarkers. Parallel studies in ASD
model mice revealed characteristic alterations in circulating exosome profiles and
candidate molecules linked to pathophysiology. Ongoing work aims to trace the tissue
origins and cellular targets of these vesicles, clarifying how organ-derived exosomes
influence brain function and disease progression. In this presentation, | will share our
most recent findings on how exosome-mediated crosstalk contributes to disease
mechanisms and opens new avenues for diagnostics and therapy.
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