Exosomal miR-103a-3p restores mitochondrial redox homeostasis and attenuates skin aging.
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Introduction. Skin aging is associated with disrupted redox homeostasis and accumulated mitochondrial dysfunction in dermal fibroblasts. While exosomes derived from young human dermal fibroblasts (HDFs-Exo) exhibit rejuvenating potential, their precise anti-aging mechanisms remain unclear. 
Aims. This study aimed to explore the mechanism by which exosomal miRNAs, particularly miR-103a-3p, delay skin aging and identify their functional targets.
Methods. Exosomes were isolated from young human dermal fibroblasts and characterized. Differentially expressed miRNAs were identified by RNA sequencing and validated via qRT-PCR. Cellular senescence was induced by H₂O₂, and photoaging was modeled in mice using UVB irradiation. Functional and mechanism studies were conducted using the function acquisition/loss of function method, dual-luciferase reporter gene assay, Western blotting, SA-β -GAL determination, aging-related marker detection, mitochondrial function and oxidative stress assessment.
Results. Exosomes from young HDFs were enriched with miR-103a-3p. Overexpression of miR-103a-3p or knockdown of its target, WNT16, attenuated cellular senescence, reduced oxidative stress and inflammation, and enhanced collagen synthesis in vitro. Mechanistically, miR-103a-3p inhibited the WNT16/JNK/AP-1 axis, thereby preserving mitochondrial function and redox homeostasis. In a UVB-induced photoaging mouse model, local delivery of HDFs-Exo or miR-103a-3p alleviated skin wrinkling, reduced senescence markers, and suppressed collagen degradation, coinciding with downregulation of WNT16 and p-JNK in vivo.
Discussion. In summary, we have identified a novel anti-aging mechanism in which exosomal miR-103a-3p prevents cellular senescence by suppressing WNT16 and restoring mitochondrial bioenergetics, providing a powerful strategy for the treatment of oxidative stress-related skin pathologies.
