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Abstract
Extracellular  vesicle  (EV)-associated  microRNAs  (miRNAs)  are  promising  minimally
invasive  biomarkers,  as  EV  encapsulation  protects  miRNAs  from  degradation  while
preserving disease- and cell- type-specific expression patterns across diverse human body
fluids.  This review summarizes the current understanding of  miRNA and EV biogenesis,
including the mechanisms governing EV cargo packaging.  We further discuss the broad
range of EV sources used in liquid biopsy and molecular diagnostics, including blood, urine,
saliva,  milk,  respiratory  fluids,  and  cerebrospinal  fluid,  highlighting  both  the  diagnostic
utility  and  key  pre-analytical  challenges  associated  with  EV-miRNA  analysis.
State-of-the-art  EV  isolation  approaches,  including  differential  ultracentrifugation,
size-exclusion  chromatography,  affinity-based  methods,  microfluidic  platforms,  flow
cytometry and nanoparticle-based analyses are not isolation methods and are therefore
excluded from this comparison. In addition, workflows for EV-associated RNA extraction
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