sFigure legends
sFig.1 Evolution of exosome research: Key milestones and technological advancements.
[bookmark: _GoBack]This timeline synthesizes technological innovations and scientific breakthroughs in exosome biology. Wolf et al. (1967) first visualized ‘platelet dust’ via electron microscopy (EM) at 100,000× magnification, laying the groundwork for exosome morphology studies. In the 1970s, Nunez et al. (1974) provided the first image of multivesicular bodies (MVBs), which is critical for understanding exosome biogenesis. Trams et al. (1981) describe ‘shed vesicles,’ while Harding et al. (1983) documented MVB fusion with the plasma membrane (PM), a pivotal step in exosome release. Advancing to the 1990s, Johnstone et al. (1989) isolated exosomes from blood, initiating studies on their biological sources. The 2000s brought detailed visualizations in model organisms: Liegeois et al. (2006) observed exosome-like vesicles in C. elegans, expanding research beyond mammalian systems. Heijnen et al. (1999) distinguished distinct extracellular vesicle (EV) populations, highlighting the heterogeneity in vesicular transport. The 2010s marked a technological leap with live imaging: Wehman et al. (2011) demonstrated live EV detection in C. elegans, while Takahashi et al. (2013) achieved the same in Mus musculus, bridging cellular and organismal scales. Gross et al. (2012) visualized EVs in D. melanogaster wing discs, and Koles et al. (2012) in synaptic boutons, uncovering tissue-specific roles. Yang et al. (2015) injected EVs into D. rerio, tracking their in vivo behavior. Sung et al. (2015) explored EVs in Gallus gallus CAM, showcasing avian model applications. Zomer et al. (2015) and Lai et al. (2015) visualized EVs in M. musculus, deepening mammalian studies.
By the 2020s, single-EV visualization emerged: Verweij et al. (2019) studied endogenous EVs in D. rerio, Hyenne et al. (2019) in tumor EVs, and Jiang et al. (2019) identified microsomes, expanding EV taxonomy. This timeline integrates EM techniques, live imaging at organ and vesicle scales, and diverse biological models, illustrating how technical innovations (SIM, STED, cryo-soft X-ray, PALM, STORM, LLSM) enabled progressively detailed insights into exosome biology, from morphology to functional roles across organisms.
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