[bookmark: _GoBack]UVB irradiation upregulates NDUFS4 in skin fibroblasts and induces ferroptosis, leading to increased CCL1 and CCL5 but decreased CXCL11 release. Among these, CCL5 acts as the key mediator that activates the STING–IRF3 pathway in macrophages, driving M1 polarization (iNOS/CD86↑, Arg-1/CD206↓) and inhibiting their proliferation and migration, thereby exacerbating UVB-induced skin damage. Fer-1 reverses these effects by inhibiting fibroblast ferroptosis, while anti-CCL5 neutralization specifically blocks the CCL5-mediated crosstalk, confirming CCL5 as the causal link in the NDUFS4–CCL5–IRF3 axis.


