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Supplementary Figure 1. The reaction of HRF and HSP at the highest concentration involving in cytotoxicity and cellular oxidant generation in treated cells without UVA irradiation.
The HRF and HSP treated in NHDF cells for 25 minutes were harvested to perform the flow cytometry of fluorescent staining, PI dye (% PI positive cells) and determine cytotoxicity. The representative flow histogram (A), and the summary graph analysis of the ethanol treated cells, HRF and HSP at the highest dose (30 µg/ml and 10 µg/ml, respectively) compared to unirradiated control (ctrl) cells (B). The flow cytometry of fluorescent staining, DCFDA dye and determined the ROS production (% of control). The representative flow histogram (C), and the summary graph analysis of the ethanol treated cells, HRF and HSP at the highest dose (30 µg/ml and 10 µg/ml, respectively) compared to unirradiated control (ctrl) cells (B) were expressed as mean ± SD, n = 4.
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Supplementary Figure 2. The effects of ethanol sham treated cells in MMP-1 protein expression and MMP-1 enzyme activity and collagen type I protein expression.
The ethanol sham treated in NHDFs for 25 minutes prior to UVA (8 J/cm2) were harvested to perform the western blot analysis of MMP-1 protein expression, zymogram of MMP-1 enzyme activity and collagen type 1 protein expression. The representative blot pictures of MMP-1 protein expression (A), and the summary graph analysis of ethanol treated cells compared to UVA irradiated cells (B). The representative collagen zymography of MMP-1 enzyme activity (C), and the summary graph analysis of ethanol treated cells compared to UVA irradiated cells (D) and the western blot pictures of collagen type 1 protein expression (E), and the summary graph analysis of ethanol treated cells compared to UVA irradiated cells (F) were quantified by ImageJ and GraphPad prism software and were expressed as mean ± SD, n = 4. **P < 0.01, ***P < 0.001 versus non-irradiated sham group by Student’s t-test.
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Supplementary Figure 3. The effects of HRF and HSP at the highest concentration involving in MMP-1, collagen type I protein expression and nuclear-to-cytosol Nrf2 ratio without UVA irradiation.
[bookmark: _Hlk56442315]BALB/c mice were topically applied with HRF 100 mg/cm2 and HSP 3 mg/cm2 as well as the ethanol treatment and no compound treatment (ctrl) on the dorsal skin for 1 h (3 times a week for 2 weeks). The immunofluorescence analysis of MMP-1 (A) and collagen (B) were performed at 24 h following the last UV treatment session. Images of IF staining (FITC)-conjugated secondary antibody indicated the location of Nrf2 (green) by the anti-Nrf2 antibody. DAPI staining indicated the location of the nucleus (blue) and the merged image indicated the nuclear localization of Nrf2 (C). The summary graph with the protein levels of MMP-1 (D) and collagen (E) and nuclear-to-cytosolic Nrf2 ratio (F) were quantified by ImageJ and GraphPad Prism software. Data were shown as mean ± SD, n = 4.  
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