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(H #J(Objective)]
To investigate the effects of extracellular vesicles from adipose-derived mesenchymal stem cells (AdAMSC-EVs)
on limbal epithelial cells (LECs), and to determine the functional factors within AdMSC-EVs affecting the

cellular activities of LECs.

(77 & QN Huf(Methods/Results) )
In this study, we investigated the therapeutic potential of AdMSC-EVs on LECs, which are crucial for
regenerating the corneal surface. AAMSC-EVs were isolated from AdMSC-conditioned medium by differential
ultracentrifugation. These EVs were characterized by scanning electron microscopy and western blotting
confirming their exosome—like morphology and expression of canonical exosomal markers such as CD63, CD81
and TSG101.
To assess the effects of AAMSC-EVs on stem cell properties of LECs, we performed colony formation assays using
LECs co—cultured with mitomycin C-treated NIH 3T3 feeder cells. LECs treated with AAMSC-EVs exhibited a
significant increase in colony—forming efficiency (CFE) compared to the control group. This indicated that
the AAMSC—EVs enhanced the stem cell properties of LECs. And this effect persisted even when LECs were pretreated
with AAMSC-EVs prior to co—culture, suggesting a direct impact of the AdMSC-EVs on the LECs.
Further functional assays revealed that AdMSC-EVs accelerated cell migration in scratch assays while
simultaneously reducing cell proliferation in proliferation assay. RNA sequencing analysis of EV-treated LECs
showed upregulation of processes related to cell motility, cell migration and extracellular matrix
organization—hallmarks of EMT. Gene expression of key EMT markers such as #N754, vimentin (VZM), and fibronectin
(FNI) increased significantly, while differentiation markers like cytokeratin (AR7) 12 and ART 13 were
downregulated. The stem cell marker 7P63 remained stable, suggesting that AMSC-EVs helped maintain an
undifferentiated state in LECs.
To explore the molecular mediators of these effects, we profiled the microRNAs (miRNAs) within AdMSC—EVs.
Among the most abundant miRNAs, miR-25, miR-191, and miR-335 were selected for functional validation as
transfection of these individual miRNA mimics significantly enhanced CFE of LECs in colony formation assay
LECs transfected with these miRNA mimics showed promoted expression of mesenchymal markers at both the gene
and protein levels. Importantly, TP63 expression remained unchanged, while KRT12 decreased and VIM and FN1
increased, supporting the hypothesis that these miRNAs contribute to the maintenance of an undifferentiated
state of LECs and enhancement of the EMT phenotype induced by AdMSC-EVs.

(#  #E(Conclusion)]
Our study highlighted that AdMSC-EVs could exert a positive influence on both the colony formation and EMT
of LECs through miRNAs. Notably, miR-25, miR-191, and miR-335 were the most effective of highly expressed

contributors to these effects.
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AIFZE T, JERFH RSN (AdMSCs) MWy 5 THEREs/ NG (BVs) | 23, b FOAE L&A (LECs) 12 &
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