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Our lab focuses on how subcellular vesicle trafficking and fusion with the plasma membrane contribute
to disease, aiming to translate these insights into therapies for neurological disorders and cancer. We
study antigen presentation, particularly the fusion of lysosomes with the plasma membrane to present
antigens complexed with MHC Il molecules to immune cells.

In the first part of this lecture, we explore how adrenergic regulation affects astrocyte function in
neurodegenerative diseases. Loss of noradrenaline-producing locus coeruleus neurons impairs
astrocyte functions like growth, morphology, glycolysis, and antigen presentation via lysosomes. We use
membrane capacitance measurements to study vesicle fusion in reactive astrocytes.

In the second part, we address impaired antigen presentation in cancer. Tumor cells often evade
immune surveillance, so we use electrofusion to create autologous tumor-dendritic cell
immunohybridomas (aHyCs) with enhanced immunostimulatory capacity. We applied this approach in a
clinical trial for patients with castration-resistant prostate cancer (CRPC). Results showed the aHyC
vaccine is safe, feasible, and modulates the immune response by reducing pro-metastatic NK cells, with
patient survival inversely correlated to changes in these cells.

In conclusion, the aHyC vaccine offers a personalized, cell-based therapy for CRPC and holds potential
for treating other solid tumors.
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