[bookmark: _GoBack]Figure S1. Quality control of ChIP-seq data and enhancer visualization.
(a) A super-enhancer region near the CYP24A1 locus was identified and found to be associated with enriched VDR binding under VD treatment. (b, d) ChIP-seq data quality was assessed by correlation analysis of VDR and H3K27ac signals, with scatter plots demonstrating reproducibility between replicates in HCT116 (b) and HaCaT (d) cells. (c, e) The heatmaps illustrate differential VDR binding intensities across the genome in HCT116 (c) and HaCaT (e) cells. These analyses confirmed the robustness and VD responsiveness of the ChIP-seq datasets. (f) Motif enrichment analysis of VDR ChIP-seq peaks using HOMER.
The canonical VDR motif was identified as the top enriched motif (Rank 1) in HCT116 (EtOH, VD, VD+TSA) and HaCaT (VD+TSA) cells. For the HaCaT VD condition, the VDR motif (Rank 11) are shown.
Figure S2. Quality assessment of VDR ChIP-seq and genome-wide correlation with H3K27ac.
(a) Average profile plot of VDR, IgG, and Input ChIP-seq signals centered at VDR peaks (± 3.0 kb) in HCT116 cells. (b) Scatterplot matrix showing the genome-wide Spearman correlation among VDR, IgG, and Input samples (EtOH and VD treatments) in HCT116 cells. (c) Heatmaps and average profile plots of H3K27ac ChIP-seq signals at VDR peak regions (± 3.0 kb from the center) in HaCaT and HCT116 cells. (d) Scatterplot matrix displaying the genome-wide Spearman correlation between VDR and H3K27ac ChIP-seq signals in VD-treated HaCaT and HCT116 cells.
Figure S3. RNA-seq data quality and differential expression analysis.
Global gene expression profiles were analyzed by RNA-seq in HCT116 (a, b) and HaCaT (c, d) cells treated with or without VD. (a, c) Heatmaps show the overall expression patterns. (b, d) Volcano plots show the significantly upregulated and downregulated genes (fold change > [X], adjusted P < [Y]). These analyses confirm that VD induces widespread transcriptional changes and validate the RNA-seq dataset used for downstream analyses.
Figure S4. Visualization of eRNA candidates in HaCaT cells.
IGV visualization of ChIP-seq (VDR and H3K27ac) and NET-CAGE signals at representative loci, CYP24A1 (a) and SYT8 (b), demonstrated VD-dependent enhancer activation. eRNA regions were identified by increased NET-CAGE signals and overlapping with VDR binding and H3K27ac enrichment. Co-treatment conditions further illustrated the regulatory dynamics at these loci, supporting identification of functional eRNA candidates.
Figure S5. Functional analysis of eRNAs using LNA-mediated knockdown in HaCaT cells.
(a–c) Functional validation of eRNAs in HaCaT cells was performed using LNA-mediated knockdown. Knockdown of specific eRNAs decreased the expression of both the target genes, CYP24A1 (a) and SYT8 (c), and the eRNAs themselves (b). These results confirm the functional importance of eRNAs in VD-dependent transcriptional regulation. Data are presented as mean ± [s.d.] from [n = 2] independent experiments.
Figure S6. Functional analysis of eRNAs using BET inhibitor treatment in HaCaT cells.
(a–c) Functional validation of eRNAs in HaCaT cells was performed using JQ1 treatment. The BET inhibitor JQ1 reduced VD-induced expression of the target gene CYP24A1 (a) and its associated eRNAs, eRNA1 (b) and eRNA2,3 (c), indicating the involvement of BET proteins. Data are presented as mean ± [s.d. ] from [n = 3] independent experiments. 
Figure S7. Original uncropped agarose gel images.
(a, b) Full-length agarose gel images corresponding to Figure 1a (a) and Figure 2a (b) are shown. Red boxes indicate the cropped regions displayed in the main figures. (c, d) Independent triplicate replicate gels for HCT116 (c) and HaCaT (d) cells are also presented to demonstrate reproducibility. Gel edges are fully visible in accordance with the journal's digital image and integrity policies.

