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ABSTRACT:

Chronic kidney disease affects 1 in 10 people worldwide, with damage to specialized blood filter cells of
the kidney, called podocytes, playing a critical role. In membranous nephropathy (MN), a major cause
of nephrotic syndrome, circulating autoantibodies attack transmembrane proteins on podocyte foot
processes (FPs), damaging the kidney's filtration barrier. Our study shows that these autoantibodies
trigger the formation of antigen-autoantibody aggregates on the podocyte FP plasma membrane. These
aggregates bud off as stalked vesicles, termed autoimmunoglobulin-triggered extracellular vesicles
(AIT-EVSs), which are released into the urine. AIT-EVs carry disease-causing autoantibodies, their target
antigens, essential FP proteins, and disease-associated stressors representing a mechanism for
removing immune complexes (ICs) and waste. However, their excessive release leads to FP effacement
and podocyte dysfunction. In MN patients, urinary AIT-EVs correspond to the diagnostic glomerular
urinary-space aggregates. Enriching AIT-EVs enables detection and monitoring of pathogenic
autoantibodies, suggesting a non-invasive approach for autoimmune kidney disease diagnosis.

STATEMENT:

The study identifies autoimmunoglobulin-triggered extracellular vesicles (AIT-EVs) as a previously
unrecognized, central pathomechanism in membranous nephropathy (MN). Disease-causing
autoantibodies directed against podocyte foot process proteins induce the formation of immune complex
aggregates at the cell membrane, which are shed into the urine as stalked vesicles, thereby enabling
the removal of stressors from the basal extracellular space and the cytoplasm of podocytes. However,
increased AIT-EV release is associated with membrane loss and consequent podocyte injury.
Histopathologically, urinary AIT-EVs correspond to the diagnostic immune complex aggregates found
in the glomerular urinary space in MN. Their targeted enrichment from urine enables sensitive
autoantibody detection and disease monitoring in autoimmune kidney diseases. This establishes AIT-
EVs as a new disease-defining vesicle class, introduces a new conceptual framework and highlights
AIT-EVs as a non-invasive, disease-specific platform with translational relevance.
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